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ONIkL SERIE!! OF SIMIDIIRD SCHOOL-BQOIS 

COMPRISES STANDARD -WORKS 

nent of Instnictkm and of vvery grade. The teacher in want of a book for any iwi 
|l or clan, will alwajra find the beet of iu kind in our eatalogne. No other seriea even 
I complete as this. None is so extendVe jot so jodleioosly selected. Among so many 
I standard of merit is maintained, as it is oar aim never to permit our imprint upon a 
rthy book. It is also our plan to make books not for a clats or sect, but for the -whole 
^ectionable to parties and ereeds, while inculcating the great principles of political 
Christianity, upon which all right-minded persons are agreed. Hence, and from their 
lal circulation, the name->" National Series." Among the princj|>al Tolnmes are 
Watson's Readers— in two distinct series, each complete in itseir. The 
lal Meaders, of full grade, in large, el^rant Tolnmes, adequate for eveiy want of 
; most thorough and highly graded schools. The Independent Jteaderg, in smaller 
Tolumes, for Conmion Schools. Low in price, l>ut in no other respect inferior to the companion 
series. Spellers complete to accompany either seriea. 
Bavies' XathoTa^ticar-Arithmetie, Algebra, Geometry, Surveying, 
Ac— Complete in every branch— The national standard— world-renowned. MQlions have been 
called for, and the sale increases year by year. New Tolumes are constantly published to take 
the places of those that are in the least behind the times. Examine the new 8trie$, 
Barnes' Brief Bistorie8>-2%« United states History; and others to follow. 
—For one term of study. Makes history short by omitting that which is usually forgotten, 
interesting by charming language and illustrations, and pointed by a system ef grouping about 
the most important events. No dry bones or tedious statistics. 
XSonteith's Geographies— Topical, l>eseriptive, PolUieal, Physical.— 
—These works are eminently practical, and eqjoy a larger circulation than any other series.' From 
a number of volumes not necessarily consecutive, the teacher may select Just the book he wants. 

Steele's Natural Science ^<<14 Weehs *' — Boohs in Philosophy, 

Chemistry, Astronomy, Geology, ^c— Brief, intense, popular beyond all precedent; 

they make science available for Common Schools. 
Clark's Biagrammara— The new system for English Orammar, by object lessons and 

novel analysis. Gradually superseding all others. 
Worman'S Modem Xsangnag'es*— complete series in tlie German, French, 

ftc.— Upon a new plan for combining all the advantages oflSsred by preceding authors, with signal 

new ones. 
Bearing's daLtuAca—VirgiVsAeneid, Homer's Iliad,CUwro*s Orations, 

and others, with Notes, Lexicons, Maps, Illustrations, Ac— The most complete and elegant editions. 

BARE MENTION only can be made in this summary of all the other standard texts published 
by our house, as in 
English Iianguage—CvKVJLUixn>*B Compendiums of Literature— Botd's Annotated Authors, 

Composition, &ogic. Criticism, Ac— Smith's Etymology, ftt>m every source of language— De- 

flners, Dictionaries, Writing Spellers, False Orthography, Dictation, Topical Lexicon— Nobth- 

sitd's Series of Speakers— Zaohos* Elocution, Ac. 
History.— Mofmrm'a Child's U. 8.— Mbs. Willard's Series; U. 8. and Universal— Bbrard's 

England— BicORD's Bome— Summary of Hist, in lOJ pages— Bible Hist.— Ecclesiastical Hist. 
Pen and Pencil,— Battti* Bound-hand Penmanship— Copy-book Cover— National Steel Pens 

— SiCTTH A Martin's Bookkeeping— Chafmak's Drawing Book— Drawing Cards— Allkn's Map 

Drawing. 
Natural Science,— Vomon A Portxr's First Book— Psck's Oanot's Philosophy— Porter's 

Chemistry— MclMTTRX'8 Astronomy— Paoe's Geology— J arvis' Physiology— Wood's Botany - 

Cbambkrs' Zoology— Pick's Mechanics— Bartlrtt's College Philosophy. 
Important Works also are Pujol's Fsench Class Book— Dwioht's Mythology— Hvimiro- 

TON's Fine Arts— Chakplin's Political Economy— MAiisnRLD*8 Government Manual— AiJ>Bir's 

Ethics— Brooks' Manual of Devotion— Tract's School Record, Ac. 
37ie Teacher's l^ifrrorff consists of over 90 volumes of strictly proflBSsional Uteratore, asPAOX's 

Theory and Practice— Holbrook's Norm al Meth ods— Noethkwp's Teacher's Ass i stant, Ac. 
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LITERATURE AND BELLES LEURES. 



PROFESSOR CLEVELAN D'S WORKS. 

JL WHOZJS ZIBBABT IX FOVB rOZXTMES, 



COMPEII DM^^-UT EMTM. 

One Hundred and Twenty Thousand of these Volumes have been sold, 

and they are the acknowledged Standard wherever 

this refining study is pursued. 

PROF. JAUES R. BOYD'S WORKS. 



COMFOHITIOir, ZOOTC, ZITERATURE, JIHETOBIC, CBITICISM, 
BIOGBABHT i—POETBT, AND PBOJSE. 



BOYD'S COMPOSITION AND RHETORIC 

Renuiriaible for the ^pace and attention given to grammatical principles, to afford a 
anbstantial groondwork ; alfu) for the admirable treatment of Bynonyme, llgnratiTe 
langnage, and the soorcea of argument and illastration, with notable exerciaet for pre- 
paring the way to poetic composition. 

BOYD'S ELEMENTS OF LOGIC. 

explains, first, the conditions and processes by which the mind receires ideas, and 
then unfolds the art of reasoning, with clear directions for the establishment and con- 
ilrmation of sonnd Jndgment A thoroughly practical treatise, being a systematic and 
philosophical condensation of all that is known of the subject. 

BOYD'S KAMES' CRITICISM. 

This standard work, as is well known, treats of the focnity of perception, and the 
reanlt of its exercise upon the tastes alid emotions. It may therefore be termed a Com- 
pendium of Aesthetics and Natural Morals ; and its use in refining the mind and heart 
haa made it a standard text-book. 

BOYD'S ANNOTATED ENGLISH CLASSICS. 



Milton's Paradise Zost. 
#1 Young's Night Ttioughts, 

Cowper's Task, Table Talk, Jte, 



T/iomson's Seasons, 
Polloh's Course of Time, 
Zord Bacon's Essays, 



In aix cheap yolumes. The service done to literature, by Prof. Boyd's Annotation* 
upon these standard writers, can with difficulty be estimated. Line by line their exj 
presaions and ideas are analyzed and discussed, until the best comprehension of the 
powerful nae of language is obtained by the learner. I 
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KEY 



TO 



DAVIES' 



UNIVERSITY ARITHMETIC, 



EMBRAdHQ 



THE ANSWERS, AND A FDLL ANALYSIS.AND SOLDTIOI 
OF THE DIFFICDLT QUESTIONS. 



O 



L' 



VALUABLE ONLY TO THOSB WHO LABOK. 



A. S. BAENEA ftyOOMPANT, 
NEW YO^ 4H£» CHICAGO. 
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■ ADVERTISEMENT. 



The attention of Teachers is respectfullj invited to the Bevibhd 
EDinoNS of 

FOR SCHOOLS AND ACADEMIES^ 



1. DAVTES' PRIMARY ARITHMETIC. 

2. BAVIES* INTELLECTUAL ARITHMETIC. 

8. DAVIES' ELEMENTS OP WRITTEN ARITHMETIC. 
4. DAVIES' PRACTICAL ARITHMETIC. 
6. DAVIES* UNIVERSITY ARITHMETIC. 
6. DAVIES* PRACTICAI^ MATHEMATICS. 



The above Works, by Chables Davdbjs, LL.D., Author of a Complete 
Course of Mathematics, are designed as a fuU Course of Arithmetical 
Instruction necessary for the practical duties of business life; and also to 
prepare the Student for the more advanced series of Mathematics hy the 
same Author. 

The following New Editions of Algebra, by Professor Dayies, are «c j 
commended to the attention of Teachers : ^^/^ 

1. DAVIES' NEW ELEMENTARY ALGEBRA, AND KEY. 

2. DAVIES' UNIVERSITY ALGEBRA, AND KEY. 
8. DAVIES' BOURDON'S ALGEBRA, AND KEY. 



Entered according to Act of Ck)ngre88, in the year one thousand eight hundred 
and sizty-foar, 

By OHAELES DAVIES, 

fa tho Clerk's Office of the District Court of the United 8tat^ for the Soathem 
District of New York. 
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PREFACJii. 



It is not yet a settled question whether a Key to a Malh 
ematical work is an aid or a hindrance. The diversity of 
opinion which exists on this point doubtless arises firom the 
different t^es to which a Key is applied. A Key should 
never be used to supersede investigation and labor; but 
always to turn the former into right channels, and to make 
the latter more available and effective. 

How to study — ^how to investigate — ^how to labor — and 
how to teach, are the great questions ; and it is these which 
a Key should answer. 

It is not results alone that give value to a Key ; but it 
is the explanation of methods^-the examination of princi- 
ples applied in the solution of problems, and a general and 
minute analysis of such questions as contain within them- 
selves the germs of science. 

It is also the province of a Key to lessen the mechamcal 
labor of Teaching. Amid the various and complicated 
duties of the school-room, the teacher can scarcely find time 
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4 . PREFACE. 

to work out every question on the slate or blackboard. In 
the Key he not only finds the best forms of analysis, but 
also the best arrangement of the work to be done ; hence, 
he has a standard tp which the work of his pupils should 
conform. He has only to guard against the danger of per- 
mitting his Key to become a mbstii/ate for a ftill and thorough 
investigation on his part, and he will avail himself of the 
general analysis and the best practical methods, without at 
aU interfering with the independent operations of his own 
mind. 

Great care has been taken to make a fall and complete 
analysis of every question whose solution presents a new 
principle ; and so to construct the analysis as to make that 
principle most apparent. It is believed that aU the impor- 
tant forms of analysis have been given, and that all the 
classes of pi-actical questions have been considered. 

FiBHEILL LaNDQIG, 

JvJ/y, 1864, 
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16.1 NOTATION. 



KEY 

TO 

UNIVERSITY ARITHMETIC. 





ROMAN NOTATION. 




Ans. 


(1) (2) (3) (4) 
XL XIV. XVI. XVII. 


(6) 
XIX. 


Ans. 


(6) 
XXIL 


(1) (8) 
XXVIII. XXIX. 


(9) 
XXXIIL 


Ans. 


(10) 
XXXVIL 


(11) 

XXXVIIL 


(12) 
XLIII, 


Ans. 


• (13) 
XL VII. 


(14) (15) 
XLIX. LVL 


(16) 
LVIII. 


Ans. 


(17) 
LIX. 


(18) (19) 
LXV.. LXIX. 


(20) 
LXVII. 


Ans. 


(21) 
LXXT. 


(22) 
LXXVI. 


(23) 
LXXXI 


Ana. 


(24) 
LXXXVII. 


(25) (26) 
LXXXIX. XCIV. 


(27) 
XCV. 
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NOTATION. 



[16-19-20-21. 



Ans, 



(28) 
XCVII. 



(29) 
XCIX. 



(30) 

cxv. 



(31) 
DCCL. 



(32) 
Ana, MLX, 



(33) 
MMXL. 



(34) 
DLX. 



(35) 
DCCCCLX. 



Ans. 



(36) 
DCXC. 



(37) 
ML. 



(38) 
MMMMIV. 



J39) 
YMIX. 



Ans. 



lio) 

IXIX. 



(41) 
DCCCVI. 



(42) 
DCVIII. 



Ans. 



_ (43) 
VMMMVI 



(44) 
MMI. 



(1) 
Ans. 1 



(2) 
80 



(3) 
9000 



(4) 
93 



(5) 
961 



(6) 
1408 



Ans. 



891021 



(8) 
86029430 



(9) 
4328021063 



(10) 
961040932 



Ans. 



(11) 
30430208123 



(12) 
360030102010 



(13) 
5800006000812 



Ans. 



(14) 
15605010905008 



(15) 
904000800200120 



Ans. 



(16) 
6000900104098020 



(11) 
80510006040900040900 



Ans. 



(18) 
6050900001 



(19) 
981654321012345618 
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NUMERATION. 




7 


(1) 
Ans. 621 


(2) 
Ans. 5102 




(3) 
Ans. 8 001 


(4) 
Ans. 10 406 


(6) 
Am. 65 029 


Ans. 


(6) 
40 000 241 


(1) 
Ans. 59 000 310 


(8) 
Ans. 12111 


Ans, 


(9) 
800 001006 


(10) 
Ans. 69 003 000 200 







NUMEBATION. 

(") 
Ninety-seven. Ans. 

(12) 
Three hundred and twenty-six. Ana. 

(13) 
Three thousand, three hundred and two. Ans. 

(14) 
Sixty-five thousand and forty-two. Ans, 

(15) 
Seven hundred and forty-two thousand, six hundred and four 

(16) 

Thirty-two millions, forty-five thousand, six hundred and seven 
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8 ffDMERATION. [22. 

(It) 

Ninety millions, four hundred and sixty-four thousand, two 

hundred and thirteen. An8. 

(18) 

Forty-seven millions, three hundred sixty-four thousand, two 

hundred and ninety-one. Arts. 

(19) 

Four billions, thirty-seven millions, nine hundred and two 

thousand, one hundred and sixty-nine. Ans. 

(20) 
Ninety-one millions, forty-six thousand, three hundred and two. 

(21) 

Seven hundred eighty-four millions, two hundred thirty-six 

thousand, seven hundred and four. Ans. 

(22) 

Seven billions, four hundred and three millions, twenty-six 

thousand, and fifty- four. Ans. 

(23) 

Twenty-one billions, seven hundred and four millions, eighty 

thousand, four hundred and ninety-five. Ans. 

(24) 

Twenty-one billions, eight hundred ninety-six millions, seven 

hundred and twenty thousand, four hundred and twenty-one. 

(25) 
Eight trillions, one hundred and forty billions, two hundred 
and ninety millions, three hundred and eight thousand and 
ninety-seven. 



Digitized by VjOOQIC 



23.] NUMKEATION. 9 

(26) 
Eight trillions, five hundred and four billions, six hundred 
and eighty millions, four hundred and sixty-seven thousand, 
and twenty-three. Ans. 

(27) 
Ninety trillions, four hundred and three billions, forty mil- 
lions, seven hundred and twenty thousand, one hundred and 
fifty-six. Ans, 

(28) 
One hundred and seventy-two trillions, three hundred and 
four billions, seven hundred and thirty-six millions, eight hun- 
dred and ninety-three thousand, two hundred and ten. Ans, 



(29) 
Thirty triUtons, four hundred and sixty-seven billions, two 
hundred and fourteen millions, three hundred and two thousand, 
seven hundred and four. Ans. 



(30) 
One hundred and sixty-seven trillions, three hundred and 
twenty billions, four hundred and ten millions, three hundred 
and forty-one thousand, two hundred and four. Ans. 



(31) 
Two quadrillions, one hundred and sixty-four trillions, thirty- 
two billions, one hundred and eighty-nine millions, seven hun- 
dred and sixty-five thousand, four hundred and twenty-one. 

(32) (33) 

4t 000 069 000 465 207 800 000 000 000 429 006 009 
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REDUCTION. 



[23-30-32-33. 



(34) (35) 

95 000 000 000 000 089 089 306 6 000 000 451 065 041 104 



(36) 
Ans. 999 065 841 411 



(1) ■ (2) (3) 
2; 1 7; 3 1; 1 



(6) 
426 X 100 = 42600 cents t 426 x 100 x 10 = 426,000 nulls. 



36 x 10 + 8 = 368 dollars. 
368 X 10 + 6 = 3686 dimes. 
3686 X 10 = 36860 cents. 



(8) 
8*150-^- 10 = 8*15 cents 

815-7-100 = 18.75 



(9) (10) 

43 X 10 -{- 3 = 433 dollars. 37 x 20 -{- 9 = 749s. 

433 X 100 == 43300 cents. 749 x 12 -4- 8 = 8996d. 

43300 X 10 4- 5 = 433005 mUls. Ans. 



(11) 
1569 ^ 4 = 392d. 



Ifar. 



392 -5- 12 = 32s. 8d ; 
32 rr- 20 = £1 12s ; 
£1 12s. 8d. 1 far. Ans. 



(12) 
7 X 20 + 14= 154 cwt.; 
154 X 4-f l = 617qr.; 
617 X 25 -{-20 = 154451b.; 
15445 lb. Ans. 



(13) 
15445 -r- 25 = 617 qr. 201b.; 
617-7- 4 = 154 cwt. Iqr. ; 
154 -r 20 = 7 T. 14 cwt. ; 



(14) 
4 X 12 + 6 = 54 oz. ; 
54 X 20 -f 12=1092pwt.; 
1092 X 24+ 7 = 26215gr.; 



Ans. 7T. 14 cwt. Iqr. 201b. Ans. 26215 gr. 
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(15) 
704121-^-24=29338 pwt. 9gr. ; 
293384-20=1466 oz. 18pwt.; 
1466-^12=122 lb. 2 oz.; 



(16) 
5x12+15 = 615; 
61 X 8+,l3=489 3; 
489x 3+13=14683; 



Alls. 122 lb. 2 oz. 18 pwt. 9 gr. 1468 X 20 +2gr.= 29362 gr. 



(H) 

114947^-20 = 81413 Igr. ; 

8141V 3 = 2915 3 23; 

2915-1- 8 = 364 5 3 3 ; 

364 -T- 12 = 30ft 4 5 ; 

Am. 30fl> 4 5 3 3 23 1g. 



(18) 
6 X 3 + 2 = 20ft. 
20 X 12 + 9 = 249m. Ans. 



(20) 
2130-^12 = 221 ft. 6 in.; 
221 -V- 3= 15 yd. 2 ft.; 
Ans. 15 yd. 2 ft. 6 in. 



(19) 

5 X 8 = 40fur. ; 40 X 40 = 
1600 rd.; 1600 x 5J = 8800 
yd ; 8800 x 3 = 26400 ft. ; 
26400 X 12 = 316800 inches ; 
Ans, 316800 in. 



(21) (22) 

56-7-9=6 sq. yd. 2 sq. ft. Ans. 355—40 = 8 R. 35 P. ; 8^ 

4=2A.;2A.0R.35P. Ans. 

(23) (24) 

456 -T- 10 = 45 A. 6 8q. ch. Ans. 3x4 + 2= 14R.; 

14 X 40 + 8 = 568 P. ; 
568 P. Ans. 

(25) 
14 X 40 = 560 CO. ft. J 560 x 1128 = 961680 c\l in. Ans. 



' (26) 
Ans. 31 X 128 = 3968 cu. ft. 



(21) 
56320 -r- 128 = 440 cords. 
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12 REDUCTION. [as. 

(28) (29) 

15t X 4 = 628 qr. ; 192 X 3 = 6t6 qr. ; 

628 X 4 = 2512 na. Ans. 5*16 -J- 4 = 144 yd. Ans. 



(30) (31) 

9t X 4 + 3 = 391qr. ; 4 X 63 = 252gaL; 262x4: 
391 -f-5 = 18 E. E. 1 qr. Ans, 1008 qt. ; 1008 qt. Ans. ' 

(32) 
1560 -^- 2 = 3180 qt. ; 3180 ~ 4 = 945 gal. ; 
945 -r 63 = 15hhd. Ans. 



(33) 
1 X 54 = 3l8gal. ; 318 X 4 = 1512qt; 
1512 X 2 = 3024 pt. Ans. 

(34) (35) 

14304 ^ 2 = 31152 pt. ; 31x4 = 124 pk. ; 

31152 -T- 2 = 18516 qt. ; 124 X 8 = 992 qt. ; 

18516 -^- 4 = 4644 gal. ; 992 X 2 = 1984 pt. Ans. 
4644 ^36 = 129 bbl. Ans. 



(36) 

2110 -^ 2 = 1055 qt. ; 1055 -r- 8 = 131 pk. I^t.; 

131 -f- 4 = 32 bu. 3pk. 32 bu. 3pk. 1 qt. Ans. 



, (31) (38) 

366 X 24 + 6 = 8165 hr. 254-30 = 8 mo. 14 da. 
8165 X 60 + 48-= 525948 min. ; 14-r- 1 = 2 wk. ; 
625948 X 60 4- 48 = 31556928 ; 8 mo. 2 wk. = Ans. 
81666928 X 2 = 631 13856 sec. Ans. 
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ADDITION. 



(39) 

19553068 

434495 

3204313 

400Q74 

23592550 



(40) 

43002168 
48905879 
46007893 

137915940 



(42) 

27 mi. 3 fur. 36 rd. 

32 " '* 10 " 
36 " 2 '* " 
25 " 6 ** '' 38 ft. 

121 mi. 4 fur. 8 rd. 5 ft. 



(41) 
10492 ) 

10492 > 3 sons' shares. 
10492 ) 

6976 [ ^ daughters' shares 

43428 =childreQ's shares. 
1200 

44628=widow's share. 
43428 

88056= fortune. 



(43) 
8.75 
• 5.625 
3.125 
4.509 

$22,009 



( 44 ) ( 45 ) 

5.375 5hhd. 36 gal. 2qt. 

12.03 3 " 15 " 1 " Ipt. 

.875 1 " " 2 " " 

9.46 40 " ** 1 " 

$27,740 2T. 2hhd. 29 gal. 2qt. Opt. 



(46) 
4798005 
7285817 
8224853 

$20308675 



(49) 



(47) 

9219251 

10031283 

11319319 

$305698r53 



2870.43 
2346.75 
1563.82 



(48) 

25840 

3186 

$29026 



$6T«1.00 = cost of 3 lots. 
1428 .75 

$8209.75 = price received. 



476.25 
476.25 
476.25 

$1428.75 = gain. 



. (50) 
79650 
25640 

9654 
16835 
12642 

5685 

$150106 
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ADDITION. 




[40-4:1-42. 


(51) 
9375 
1706 

4824 








(52) 
11020855 

7970195 
14543789 
14822870 

1752316 




(53 J 

51888882 

7852571 

67059 


13280 
529 


159808512 


29714 








$50110025 






(54 
18 cwt. 
IT. 5 " 


) 
2 



qr. 

it 


161b. 
21 " 


84 A. 
120 " 


(55) 

3R. 26 P. 
" 14 " 






2 


(( 


14" 


205 A. 


OR. OP. 



2T. 



4 cwt. 2 qr. 1 lb. 



(66) 

26000.766 
26000.765 
26000.766 

176002.296 



(67) 



1376 
1810 
1265 

4460 = yield. 



4450 
2976 

$7425 = value. 



(58) (69) 

lib. 6oz. 12pwt. Ogr. 389664 

10 '' 18 " 20 " 673234 

11 " " 16 " 40722 
1 " " 14 '' 12 " 49800 

41b. 5oz. 6pwt. Ogr. 1063420 



(60) 

43 
1799 

1842 years. 



(61) 
7600 
12865 
4680 
3296 
4000 

Ans. 32341 



(62) 

5164.60 
11810.25 
3004.00 
2384.16 
2384.16 
2384.16 

Ans. $27131.23 



(63) 
20.00 

4.60 

2.63 

.876 

$28,105 Ans. 
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ADDITION. 



15 



12 yd. 
16 '* 
10 " 



(64) 
2qr. 
1 " 
1*' 



Ona. 
3" 
1 " 



Arts. 39 yd. Iqr. Ona. 



(65) 

9.25 

45.50 

110.15 

12.125 

3.20 

Ans. $180,825 



(6t) 

£25 13s. 6d. 0-far. 

15 8s. 9d. 2 " 

18 Os. Od. " 



Ans. £59 2s. 3d. 2 



(to) 

$7825 capital of 1st. 
1250 

$9075 capital of 2d. 

7825 

$1690 = capital of 3d. 

7825 
9075 

Ans. $33800 = whole capital. 



(68) 
13121498 
15367691 
11212616 
14487351 
2981652 
9414575 

Ans. 66585383 



(66) 
12540.375 
5632.108 
5632.108 
5632.108 
5632.108 

35068.807 

(69) 
825.875 
67.12i5 
80.10 
46.00 

$1019.100 



(71) 
240 bu. 3pk. 
97 " " 
42 " 1 " 



2qt. 
6 " 

" 



380 bu. Ipk. Oqt 



(72) 
300 
100.00 
4.00 
.96 
.007 
9.00 
.47 
• .005 
40.000 
3.000 
.900 

Ans. $458,342 



(73) 



£11 lOs. 


6d. 


25 48. 


lOd. 2 far. 


18s. 


6d. 3 " 


11 Os. 


9d. 1 " 


1 18s. 
1 Is, 


6d. 1 " ^"*' 


Ans. £51 Us. 


2d. 3 far. 




(75) 




37° 34' N. 




29° 16' S. 


Am 


(. 66° 50' 




Digitized by Google 



(74) 

4750 
695 
165 
625 



16 






SDBTBAOnON 






(76) 








j^ 




19cwt. 


3qr. 




682.68 


22 " 


1 " 


181b. 


83.24 


16 " 


2" 


12 " 


166.48 


24 " 


1 " 


19 " 


$832.40 


88 cwt. 


Oqr. 


241b. 





83 cwt. qr. 24 lb. = 8324 lb. 

$832.40 = 83240 cents. 

83240 ~ 8324 = 10 cents. Ans. 



[43 49 



(") 

1656 
421 
430 
419 
4T6 
636 

1864 



Ans. 6868 



(39) 
10000.000 
1240.375 
$8759.625 



SUBTRACTION 

(40) 
183701289 
34627 



(41) 
17 yr. 9 mo. Iwk. 6 da. 
10 " 11 " 2 " 6 " 



144ft) 
66" 



183666662 

(42) 
7! 63 13 
6 " 7 " 1 " 



6yr. 9 mo. 3wk. Ida. 



Ans. 88ft) 0| 6 3 03 



(43) 
20.70 
12.50 
$8.20 



(44) 
40.125 
.257 



$39,868 



(46) 
16.700 
5.074 
$10,626 Ans. 



(46) 

iei33 lis. 9d. 2 far. 

11 14s. 9d. 1 " 

iei21 17s. Od. Ifar. Ans. 



21 yr. Omo. 
14 *\ 11 " 



(47) 
wk. da. hr. min. 
3 " " 14 " 58 " 



• (48) 
7304010 
950140 
6yr. Omo. wk. 6 da. 9 hr. 2mm. Ans. 6353870' 
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49-50.] 




8UBTBACTI0N. 


(49) 
21427 
15680 

5747 Am 


1. 

(52) 

46500 
10310 


(50) 
7530 
1510 

6020 Am. 




36190 Ans. 



17 



(51) 

4537046.16 

7203048.52 

836437.99 

12576532.67 

38289341.58 
12576532.67 

Am. 25712808.91 J 





(53 


) 


683021 




1585584 124336054 


902563 




902563 16891020 


1585584 = 


min. 683021 Ans. 107445034 Ans. 


(55) 




(56) 


10000 




9T. Ocwt. 3qr. 201b. 


3726 




4 " 17 " " 22 " 


6274 Ans 


4T. 3cwt. 2qr. 231b. Ans. 


{51 


n 


(58) 


£25 Os. 


Od. 


Ofar. 8100 mi. Ofur. Ord. 


5 Os. 


9d. 


1 " 800 " 5 " 36 " 


iei9 19s. 


2d. 


3 far. Ans. 2299 mi. 2 fur. 4 rd. Ans. 


(59) 




(61) 
60) 


3500.500 
3300.875 


92^875 ' 1.875 20.00 
750.000 2.500 16.75 


199.625 Ans. 


$175,875 Ans. ^^'^'^^ $3.25 
16.750 
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SUBTBACTION. 



[51-52. 



(62) 

23191816 
3204313 

19981663 Ana. 



50922 
31324 

1398 

89644 



(63) 



2988892 
89644 

2899248 Ana, 



(64) 



(66) 



.^v 


(65) 


^ 


30000 
26250 
25250 
26250 
20515 


200000 
126325 

13615 Am. 


139190 415.125 
116315 300.000 
99.«lf; 526.25 
1301.315 


1500.000 
1301.315 

198.625 


126325 

1851 yr. 
1116 " 


(61) 
3 mo. 4d«u 15 hr. 30 mm. 
1 " 4 " 12 " " 


(68) 

1516.000 

9^.815 


80 yr. 


8 mo. Oda. 3hr. 30TnTn. Ans. 


' 665.125 


1856 yr. 


(69) 
1 mo. 4 da. 


(10) 
36804 


61331614 


1601 " 


5 " 23 " 


18921 


54026818 


249 yr. 


Imo. 11 da. Ans, 


11811 Ans. 


1310156 


( 
19cwt. 


12) 
Iqr. 151b. 


(13) 
50316 


(14) 
6315 


14 " 


3 " 22 " 


42918 


4015 


4cwt. 


Iqr. 181b. Am. 


1398 Ans. 


2360 Ans. 




(15) 
1856 


(16) 
12103 






1330 


5829 • 






526 Ans. 


6214 Ans. 
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52--53."» SUBTRACTION. lb 

(77) 

f * X 

2084.500 2375.600 5037.975 

760.875 912.375 4681.625 

1836.25 1^50.000 $356,350 gain, 

$4681.625 paid. $5037.975 received. 

(78) 

9 A. 3R. 32P. 10 A. 2R. OP 

12 " " 29 " 15 " 1 " 20 " 

22 A. OR. 21 P. 25A. 3R. 20P 

22 " " 21 " 

3A. 2R. 39P Ins, 

(79) 



'-N 



48-5-16 = 3 cd. ft. 20 cords 3 cd. ft. 76 coros 6 cd. ft. 

80-16 = 5 cd. ft. 14 " 6 '" 35 " 1 *' 

35 cords 1 cd. ft. Ans. 41 cord* I cd. ft. 



(80) (81) 

47568.487 



9436.00 5260.000 3406.500 

^^^•^^ ^H^-?P $44161.987 Am. 
840.40 936.42 * 



10751.90 7471.795 

$10751.90 - $7471.795 = $3280.105 Ans. { 



(83) 



• (82) 
1856 yr. 3 mo. 20 da. 
1853 " 7 " 1 " 






5647.50 
15000.00 


50000.00 
35647.50 


2yr. 8 mo. 19 da. 


15000.00 
35647.50 


$14352.50 Ans. 

Digitized by Google 
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MULTIPLICATION. 



[53-62. 



(84) 

63 gal. Oqt. 
32 " 1 *' 



Opt. 
1 " 



30 gal 2qt. 1 pt. 



(85) 

80025 
29963 

50062 



(86) 



1500 

4700 

2500 

750 

9450 



25000 
9450 

15550 Ana. 



(87) 


(88) 




(89) 




42° 21' 23" 
29° 57' 30" 

120 23' 53" 


300.000 

410.500 

50.675 

761.175 




20936468 
18664761 

2271707 






761.175 
600.000 




(90) 
47 yd. Oqr. 


Ona. 




$161,175 loss. 


Ans. 


14 " 3 " 


2 " 



32 yd. Oqr. 2na. 



(91) 



iB105 19s. lid. 

127 10s. 9d. 

34 18s. lOd. 

500 19s, 

700 14s. 



Od. 
6d. 



Ofar. 
2 '' 
" 
" 
2 " 



£1470 3s. Id. Ofar. 



ie50 Os. Od. 

350 14s. 9d. 

24 lis. Od. 

94 14s. 8d . 

£520 Os. 5d. 



£1470 3s. 
520 Os. 



Id. 
5d. 



£950 2s. 8d. A. 



MULTIPLICATION. 

(H) (18) 

Ans, 2479 X 25 = $61975 15 X 24 X 9 = 3240 mUes. 

(19) 

125 X 26 = $3250 ; 96 x 32 = $3072 ; 3250 + 3072 = $6322 ; 

2500 +1725 = $4225 ; 6322 - 4225 = $2097. Ans. 
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d2--63.] MULTIPLICATION. 21 

(20) (21) 

14 yd. 3qr. 2 na. 6s. 3d. 2 far. 

9 15 



133 yd. 3qn 2Da. JS3 19s. 4d. 2 far. J/is. 

(22) 
$2.48 X 416 = $1031.68 Ans. 

(23) 
$8.16x40 =$360; $9,126 X 40 =$366 ; $366-360=$16 A. 

(24) 

tcwt. 2qr. 181b. = T681b. ; 168 x 11 = 84481b ; 

8448 X .06 = $606.88 Ana. 

(26) 
44 X 36 X 4 = $6336 Arts. 

(26) 

600 + 610 + 1200 = $2310 ; 3419 - 2310 = $1109 ; 

1109 X 6 = $6646 Ans. 

(21) 
981324 X 18 = $16163832 Ans, 

(28) (29) 

20 ml 6 fur. 16rd. 366 x 30 x .06 = $661 Arts. 
3 

62 8 

8 



496 mi. Ifur. 24 rd. Ana. 

(30) 
118 X .621 = *'73.16 
9.816 X 6 = 49.315 



$24,315 Am. 
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22 MULTIPLICATION. [63-64. 

(31) ('32) 

(34+28)xU = 868infles. -4ns. 10 1 63 23 Ugr- 

8 

(33) Ifb 2§ 13 03 12gr 

2 bu. 3 pk. 6 qt. 

(34) 



68 ba. 3pk. Oqt. 2018 X 212 = 421816 bbl. A 



411 bo. 1 Dk. Oqt. Ans. 

(35) 
tcwt. 2qr. 16 1^=766 lb. ; 766 X .11=184.26 Ana. 



984 X 245 X 


(36) 
.07 = 116875.60 Ans. 


18cwt. 


(37) 
3qr. 


211b. 
6 


5 13 


3 


1 ' 


2 15 


1 


5 


2T. IScwt. 


Iqr. 


211b. Ans. 



(38) 
136 X 17 = 2312 bu. ; 2312 x .42 = $911.04 Ans. 

(39) 
1845 X 7 = $12915 ; 528 x 9 = $4752 ; 
856 X 8 = $6848 ; 4752 + 6848 = $11600 ; 
528 X 856 = 1384 ; 1845 - 1384 = 461 bbl., left ; 
12915 - 11600 = $1315, value of 461 bbl. 

(40) 
872 X 25 X .06J = $1417 Ans. 
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64-65.] MyLTIPLICATION. 28 

(41) 
62n0231 X 11.25 = $65962188.16 Ans. 



(42) (43) 

25 X SO = 150 days. Ans, 2100 x 5 = 113500 Ans. 

(44) (45) 

12 X 9 X .31J = $243 Ans. 46 X 31 x 1 = $11914 Ans. 

(46) 
$31,565 X 121 = $4110.155 Ans. 

(41) 
121 X 39 = $4953 ; 43 X 86 = $3698 ; 
121 - 86 = 41 cattle left ; 4953 - 8698 = 1255 ; 
1255 + 1246 = 2501 ; 2501 ~ 41 = $61 Ans. 

(48) 
16 X 56 X 15 = $612 Ans. 



(49) (50) 

1856 yr. 9mo. 4 da. 16 ft. 8 in. x 84=84 rd. 14 ft. J. 

1850 '' 4 " 20 " 

6yr. 4mo. 14 da. , -, x 

5 (^^) 

8x2+50=66; 58x2=116; 



31 yr. 10 mo. 10 da. 116-66=160^718: 



286 yr. 9 mo. Oda. Ans. 



(52) 
6 cords 6 cord feet 32 cu. ft. x 4 = 24 cords. Ans. 
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MULTIPLICATION. 
(53) 



[65-66. 



(53) 

56 X 25 = $1400 ; 94 x 32 = $3008 ; 1400 + 3008 = 4408 ; 
(56 + 94) X 30 = $4500 ; 4500 - 4408 = $92, gain. Ans. 



(54) 
12x9x2=216 men. -4ns. 

(56) 
326x116=31816 tons. Arts. 



• 4408 

(55) 

25.50 X 4=102 
2.125x12=25.50 
1.25 X 3 = 21.75 



$149.25 Ans. 



(57) 
960 X. 09 =86.40; $4.75 Xl2=$57; $104.90-70.02=$34.88; 
148x.l2J=18.50; 186x.07=$13.02 

$104.90 $70.02 

(58) 
Igal. 2qt. Ipt. 2gi.=54gi. ; 

54 gi. X 25000=1350000 gi.= 669 hhd. 40 gal. 2 qt. An$. 

(59) I 

100 + 95 = 195 ; 195 X 70000 = $13650000. 

(60) 
39 X 27 = $1053 ; 70 = 27 X .45 = $850.60 ; 
1053 - 850.50 = 202.50 Ans. 



14 pounds 
9 " 


(61) 
of tea, at 75 cents, 
" coffee, 14 " 


. $10.50 
1.26 


42 " 
3 »' 
5 *' 

12 " 


" sugar, 11 " 
" pepper, 12J " 
" chocolate, 56 " 
" candles, 16 " 


4.62 

.315 
2.80 
1.92 




Amount, • 


121.475 




^ : 
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66-67.] 



HULUPLIOATIOK. 



S5 



(62) 
48 pounds of sagar at 9} cents a pound, . • %iM 

6 hogsheads of molasses, each containing 63 gal- 
lons, at 2*7 cents a gallon, . • . 10f;.06 

8 casks of rice, 285 lb. each, at 5 cents a pound, 114.00 

9 chests of tea, 86 lb. each, at 8*71 cents a pound, 6 f 7.25 
4 bags of coffee, each 67 lb., at 11 cents a pound, 29.48 

Amount, $927.35 
(63) 
78 chests of tea, at 155.65 per chest, .* $4340.70 

251 bags of coffee, 1001b. each, at 12^ cents 



per pound, 




8137.50 


317 boxes of raisins, at $2.75 per box. 




871.75 


1049 barrels of shad, at $7.50 per barrel. 




7867.50 


76 barrels of oil, 32 gallons each, at $1.08 






per gallon, 




2626.56 


Amount, 


$18844.01 


(64) 






lOyardsof broadcloth, at $4.37 J, . 




♦43.75 


75 " " sheeting, at .09 




6.75 


42 " " plaid prmts, at .45, 




18.90 


5 barrels of Genesee flour, at $7.87^, 




89.375 


7 pairs of boots, at $1.60 per paur. 




11.20 


18 bushels of com, at 72 cents per bushel. 




12.96 


Amount 


t 


tl32.93i> 


(65) 


£ 


8. d. 


45 yards of broadcloth, at 9s. 6d., . 


21 


7 6 


56 " " atl2s. 9Jd,- 


85 


15 2 


16 " vestings, at 6s. 8Jd., 


6 


7 4 


24 lb. colored thread, at 5s. 4d., 


6 


8 


72 pairs silk hose, at 7s. 5|d., 


26 


18 6 


108 yards carpeting, at 14s. lOd., 


80 


2 



Amount, £1*15 18 6 
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S6 DIVISION. [73-74. 



DIVISION. 

(44) 

41)729 A. 2R. 1P.(nA. 3R. IP. Ans. 
41 



319 

287 



(45) 
240)365 da. 6br.(lda. 12 hr. Slmiii. 30 sec Ansi 
oa 240 
4 

130 ^^4 (^^) 

123 $18306.25 -i-T25 =$25.25 Ans. 

— 3006 

"7 240^ 

~? '606 (50) 

III 480 16s. 4d. -7- 7 = 2s. 4d. Ans. 



287 



126 

60 

7560 
720 

360 
240 



(51) 

265 mi. 6fur. 16rd.-f- 12 = 
iJ2mi. Ifar. 8rd. Ans. 



(52) 
569 A. 2R. 23P.-r9= 
63 A. IR. 7P. 
7200 63 A. IR. 7P.x5= 
720 316 A. IR. 35 P. Ans. 



120 
60 



(53) 
$10000 -^ 365 = $27,397. Ans. 

(54) . 
987551235 -^'9999 = 98765 Ans. 

(55) 
. $75000> 4 = $18750 ; 75000 - 18750 = $56250 5 
56250 ^5 = $11250 Ans. 



Digitized by VjOOQIC 



t4:-75.] DIVISION. 27 

C66) 
$54026818 -4- 365 = $148018||f . Arts. 



(5t) (58) 

tl 33.00 -5- 28 = $4.75 Ans. $63T.50 ^ 51 = $12.50 An$ 

. (59) 
18T41600 -^ 104 = 757188iVr ^^ 

(60) (61) 

$30^75 -7- 19 = $1,625 Ans. 5 x 5=25 loayes per daj ; 

9125 -r 25 =365 days. Ans. 



(62) 
7207272072 -r 9009 = 800008 Ans. 

(63) 

10o«. llpwt. 12gr.-T-4pwt. 12gr.=5076gr.-^108gr.=: 

47 rings. Ans. 

(W) 
$67.50=6750 cents ; 6750-^2=33751b.= lT. 13cwt. 3qr. 

(65) 
12 T. 88 ft. 118in.-^14=45c^.ft. 995Ucn. in. Ans. 

(66) 
285702 -i- 9285 = 30^f Ans. 

(67) 
942321 H- 213 = 4424^ Ans. 
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DIVISION. [75-T6. 

(68) 
860© C 0"-5- 366 = 59' lO'f JJ Ans. 



(69) 
81b, lloz.-^16pwt. 16gr.=22560gr.-T-376gr.=60=6doz. 

(10) 
13^5x48=1156; 156 + 60=216; 2 1 6.00 -f- 48 =$4.50 A. 

(U) 
£1b 188. 9d.-^5=3: jS15 3s. 9d. ; £15 3s. 9d.X 18=<£2T3 "78. 6d. 

(72) 
76 ml = 4T52000 in. ; 9 ft. 6 in. = 114 in. ; 

4152000 -r- 114 = 41684f<i^ Ans. 

(13) 
U - 6 = 12, product ; 12-7-4 = 3, quotient ; 8x3=9 Ana. 

(14) (15) 

$^612-^512=$56 Ans. 288120+432=666|J| Am. 

(16) 
96000000 -^ 8 = 12000000 ; 12000000 -^ 60 = 200000 Ans. 



CONTRACTIONS IN MULTIPUCATION. 
(1) ^ 

281 X 25 = 28100 -5- 4 = 1115 Ans. 



(2) 
184x26=18400-$-4=4600 Ana. 
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76-77.] CONTRACTIOZIS. 29 



6741 X 25 


(3) 
= 674100 -i- 4 : 


= 168525 Ans. 




(4) 
8074 X 26 = 307400 -t- 4 


= 76850. Ans. 




(1) 
327 
8i 


(2) 
23474 
16J 


(3) 
34700 
127] 


(4) 
1272 
12i 


109 
2616 

2725 Ans. 


11737 
140844 
23474 

387321 Ans, 


6940 
242900 
69400 
34700 

4418840 Ans. 


159 
15264 

15423 


(5) 
9824 
272J 




(«) 
8828 




2456 
19648 
68768 
19648 

2674584 


Ans. 


638 
11484 
26796 

280082 Ans. 





(1) 

384 X 12i = 38400 -J- 8 = 4800 Ans. 

(2) 
476 X 12J = 47600 -r- 8 = 5950 Ana. 

(3) 
14800 X 12^ = 1480000 -v- 8 = 185000 Ans. 

(O 
670418 X 12^ = 67041800 -5- 8 = 8380225 Ana. 
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80 APPLICATIONS IN [77-79 

(1) 

J 679262 X 38i = 16792520a -r 3 = 559T5066| Arts. 

(2) 
1480124 X 33J = 148072400 4- 3 = 49357466| Ans. 

(3) 
10676612 X 33J = 1067551200 -5- 3 = 355850400 Ans 

'(4) 
4442172 X 333i = 4442172000 -r 3 = 1480724000 Am 

(1) 
69264 X 126 = 59264000 -~ 8 = 7408000 Ans. 

(2) 
17693408 X 126 = 17593408000 -^ 8 = 2199176000 Ana, 

(3) 
1940812 X 125 = 1940812000 -5- 8 = 242601500 Ans. 

(4) 
140688 X 125 = 140588000 -r- 8 = 17573500 Ans. 

(1) 
284 X 60 cents = 284 ~ 2 = $142 Ans. 

(2) 
61 X 33J = 51.00 -r 3 = $17.00 Ans. 

(3) 
112 X .12i = 112.00 -I- 8 = $14. Ans. 
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MULTIPLICATION. 



81 



116 >c.20 = 115.00 ^ 6 = 135.00 A'M. 

516 X 1.50 = 516 X IJ = 1864 Am. 

(6) 
. 129 X l.S3i = 129 X li = $112 Am. 

(^) 
96 X 1.25 = 96 X U = tl20 Am. 

(8) 
S5 X 1.20 X 3 = 25 X 1} X 3 = $90 Ann. 

(1) 
8142 X 3.25 ^ 100 = $121,615 An%. 

(2) 
6400 X 12.50 -f- 1000 = $61.50 Am. 

(3) 
1568 X $9.15 -f 100 = $131.88 Am. 

(4) 
19815 X 25 -f- 1000 = $496,815 Am. 

(5) 
1215 X 9 -T- 1000 = $11,415 
3120 X 15.25 -r 1000 = 56.130 



115 X 8.15 
1200 X 12.06 



9£55 X '1.12J 



1000 = 6.25625 
1000 = 14.412 



2550 X .15 ^ 100 = 19.125 



100 = 10.85625 

$118.91450 An%. 
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32 CONTRACTIONS IN [81-82. 

(1) 
$3.84 -r 2 = 1.92 ; 15t5 X 1.92 -r 1000 = 13.024 Ana. 

(2) 
7.ini -T- 2 = 3.6876 ; 3496 X 3.6875-1000 = 112.8915 Ans. 

(3) 
9.40 -5- 2 = 4.70 ; 10.26 -r 2 = 5.125 ; 14.60 -4- 2 = 7.30. 
1 260 x4.70-r 1000=15.922 ; 1260x6.125-t-1000=|o.4575 ; 
1 260 X 7.30 -f- 1000 =19.1 98 Ans. 

6.66 -^ 2 = 8.325 ; 6482 x 3.325 -^ 1000 = $18.22765 Ans. 

(5) 
1.87i -f- 2 = .9375 ; 786797 x .9375 -r- 1000 = $736.6846875 

(6) 
26 -J- 2 = 13 ; 67418 X 13 -4- 1000 = $876,434 Ans. 

9.75 -5- 2 = 4.«76 ; 497046 X 4.876 -r 1000 = $2423.09921 

(8) 
76 H- 2 = 37i ; 9047641 x 37 J -5- 1000 = $339286.5375 



CONTRACTIOICS IN DIVISION, 

(1) (2) 

6350x4-5-100=254 Ans. 656280x4-5-100=26251^, 

(3) . 
1218615 X 4 -f- 100 = 291141 Ans. 
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83.] DivisiOK. 8S 

(O 
528*7215 X 4 -^ 100 = 211488^ Ans. 

(5) (6) 

12225 X 8 -r 100 = 918 Ans. 11925 x 8 ^ 100 = 954 

(^) (8) 

1760600x8-7-100=140848 Aub. 6)500x3-^100=2025 

(9) 
1308400 X 3 -r- 100 r= 39252 Ans. 

(10) 
15851400 X 3 -^ 100 = 475542 Ann. 

(11) 
80*72400 X 3 -7- 100 = 2421)2 Ans. 

(12) 
16144800 X 3 -r 100 = 484344 Ans. 

(13) 
81102800 X 3 -r 100 = 951084 Ans. 

281250 X 8 -^ 1000 ^ 2250 Ans. 

(15) 
6015750 X 8 -^ 1000 = 48126 Ans. 

(16) 
2026875 X 8 -f- 1000 = 16215 Ans. 

(17) 
6080625 X 8 -T- 1000 = 48645 Ans. 
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Si 


C!ONTRACTION8 IN [84r-8o. 




(18) 




18047250 X 8 ^ 1000 = 


144378. 


(1) 


(2) 


(3) 


2)2322 -f- 6 


4)37152 H- 24 


6)19152-36 


8)1161 


6)9288 


6)3192 


387 Ans, 


1548 Ana. 


532 Ans. 


(4) 


(5) 


(6) 


4)38592 -4- 48 


8)1145592 -7- 72 


8)185760 -^ 96 


12)9648 


9)143199 


12)23220 


804 Ans. 


15911 Ans. 


1935 Ans. 


(7) 




(8) 


8)116776- 


- 64 12)463104 -^ 144 


8)14472 


12)38692 


1809 Ans. 


3216 Ans. 



*r )416705 -f- 315 ( ^ ) 

9 )59529 ..2 2 

5 )6614 . . 3 . . . . 8 X T = 21 

1322 ..4 . . . . 4 X 9 X *r = 252 

True remainder 215 

(2) 
3 )804106 -7- 462 ^ ' 

2 )268035 ..1 1 

7 )134017 .. 1 . . . 1x3=8 

11 )19145 ..2... 2x2x3= 12 

1740 ..5 . . . 5x7x2x3 = 210 

True remainder, 236 
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85.] DIVISION. 86 

(3) 
4 )156801 -T- 3466 

8 )189201 ..8 8 

9 )23650 . . 1 . . . 1x4= 4 

12)2627 ..t. . . 1x8x4= 224 

218 ..11 . . .11x9x8x4 = 3168 

True remainder, 3399 

(4) 
3 )8U1659 -¥• 105 

5 )2913886 ..1 1 

1)582m ..1.... 1x3=3 

83253 ..6 . . . . 6x5x3 = 90 

True remainder, 94 

(5) 
5 )947043 -^ 385 

7 )189408 ..3 3 

11 )27058 ..2.... 2x5= 10 

2459 ..9 . . . . 9 X 7 X 5 = 315 

True remainder, 328 

(6) 
11 )4704967 4- 1155 

7 )427724 ..3 3 

5 )61103 .. 3 . . . 3 X 11= 33 

3 )12220 ..3 . . . 3 x7 X 11 = 231 

4073 ..1 . . 1x5x7x11=885 

True remainder, 652 
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t6 CONTRACTIONS. [85-86. 

O) 

8)T18U60T -4- 1560 
7)8984325 .. 1 T 



9 )1283475 .. 

5)142608 . . 3 . . 3 X 7 X 8 = 168 

3 )28521 ..3 . . 3X9X7X8 = 1512 
9507 .. . . . 

True remainder, 1687 

(1) (2) 

42|0000)197|2654(4|f^|^ Ans. 12|000)1752|000(146 Ans. 
168 1752 

292654 000 

(3) 

8014100)731 990|06{91|Hf8^ ^^' 
729274 

271606 

(O 
M|000(11428729|800(158732mj§ Ans. 



72 • 

422 
860 


(5) 


628 


1461000)36981|400(268^»jV«^ 


576 


292- • 


62t 


718 


504 


ISO 


232 


481 


216 


438 


169 


48400 


144 




S5800 Bern. 






• 
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PRACnOE. 



87 



(6) 
63|000)1416U|398(224Tf}^S| Am. 
141561 



(1) 
3245 ^ 164 
2 2 



53398 Benu 

(2) 
4T804 H- 15J 
3 3 



(3) 
810631 -5- 14J 



6490 -^ 33 143412 -=- 46 3482524 -f- 51 

33)6490(19611 46) 1434X2(31 UfS 51)3482524(61096f| 



31214-5- 5li 
8 8 

291112 - 409 
409)291112(121|^f Am. 



(6) 
11-5- 
5 5' 



81311-5- 9| 



436585 -5- 48 
48)436585(9095^4 Am. 



(6) 



81906 -5- 12| = 615342 -4- 88 = 6992|f Am. 

95615 -f. 15f = 861015 -r 140 = 6150^- Am. 

(8) 
11096 -5- 11| = 491612 -5- 122 = 4019^ Am. 



?RACTICE. 



20 



(1) 

425s. = cost at Is. per yard. 
212s. 6d . = cost at 6d. per yard. 

631s. 6d. = cost at Is. 6d. per yard 



£Zl lis. 6d. Am. 
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3S 



PRACTICB. 



[89. 



4. 
1 


i 

12 


(2) 
4t5d. = cost at Id. per yard. 
1 18d. 3 far. = cost at 1 far. per yanL 




693d. 3far. costat Id. 1 far. " 




20|49s. 5d. 
^2 9s. 5d. 3 far. Ana, 



(3) 
854 X li = 442id = £1 16s. lOJ Ans. 



(4) 
12^ I $4T56 = cost at $1 per yard. 



$594.50 " at 12 J cents per yard. 



^^ . (5) 

2 6 I ^3754 = cost at £i per pair. 



ie469 5s. = cost at 2s. 6d per pair. 



2s. 



6d. 



I 



(6) 
ie5320 = cost at ^1 per bushel. 

532 = " 2s. 

266 = " Is. 

133 = " 6d. 



(t 
It 
tt 



£9Sl = " 3s. 6d. per bushel 



48. 


i 


28. 


* 


Is. 


■i • 





iS435 = cost at £1. 

SI = " at 4s. 
43 10s. = cost at 2s. 
21 15s. = " at Is. 



£5S1 5s. = 



at ts. 
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PRACTICE. 



89 



(8) 
660 X 2^ = 1650b. =r j^2 lOs. Ans. 



40 X J = 10c. 

10 X 3 = 30c. 

40 X 6 = 240c. 

240 + 30 = 270c. 



(9) 
cost at {c per lb. 

" at|c. " 

•' at 6c " 
$2.70 = cost at 6f cents per lb. 



eta. 

50 



25 



(10) 
tl4S = cost at $1 per yard. 
3 



444 = 
U = 
3T = 



at 13 " 

at 50 cents per yard. 

at 25 '^ 



Ans. $555 = " at $3.75 



eta. 
50 



(11) 

^ $876 = cost at $1. 

J 438 = " at 50 cents. 
109.50 = cost at 12^ cents. 



$547.50 cost at 62| 



(12) 
1000 ~ 5 = 200 
200 X IJ = 300c. 
300c = $3 Ans, 



(14) 
8.75 X 6^ = $24,375 



(13) 
$9.50=cost of 1 yd. 
85 



4750 
7600 



807.50=cost of 85 yd. 
4.75= '* 2qr. 

$812.25= " 85 yd. 2qr. 
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40 



LONOITUDS AND TIMK. 



[89-91. 



I i 



(15) 
$*7.25 = cost of 1 box. 
8 



58.00 = " of 8 boxes. 
3.625 = ** of 4 box. 
1.8125 = " of J box. 



$63.4375 = " of 8| boxes. Ans. 



(16) • 
20.75 X 15^ = $315.40 Ans. 



IScwt 


I 


2qr. 


^ 


101b. 


\ 


51b. 



(11) 

124 = cost of 1 ton. 
3 

372 = " of 3 tons. 
93 = " of 15cwt. 
3.10 = " of 2qr. 
.62 = " of 101b. 
M = " of 51b. 

$469.03 = " of 3T. 15cwt. 2qr. 15 lb. 



8s. 6d. = 



(18) 
350 X 3^ = 1225s. = Ml 5s. Ans. 



LONOrrUDK AND TIMK. 



(8) 
42 mm. 16 sec. time. 
15 

10^ 34' 0" long. Am. 



2 hr. 20 min. 44 sec. time. 
15 

85^ 11' 0" long. Ans. 
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91-92-93.] LONOITUDB AND TIME. 41 

(5) 
12 hr. Omin. Osec. 
11 " 6 " 28 " 

Dif. time 53 min. 32 sec 
15^ 

13^ 23' 0" long. ^TW. 

(1) 
89*» 33'-U*» r^W" 32'= diff. long. ; 
15° 32'-4-15=l hr. 2 min. 8 sec. time ; 
12hr. + lhr. 2min. 8sec.=:13hr. 2min. Ssec. ; or, 
2 min. 8 sec. past 1 p. m. An8. 

(2) 
75^ 10'- W^ V=V V dilE long. ; 
V 9'-T-15=4min. 36 sec time; 
3 hr. min. Q sec— 4 min. 36 sec=2 hr 55 min. 24 sec. p. ii. 

(3) 
89«> 2'-1*I** 2'=12* diff. long. ; 12^-f- 15=48 min. time 
9 hr. min.— 48 min.=:8 hr. 12 min. a. ic. Ans. 

(4) 
16° 35'-;- 15=1 hr. 2 min. 20 sec. diff. time, too fast. Ana. 

(1) 
2 hr. 15 min. p. ic.=14 hr. 15 min. from midnight ; 

14 hr 15min.— llhr. 30min.=2hr. 45 min. diff. time ; 

2 hr. 45 min. xl5=41° 15 min. longitude ; 

75° 10'-4P 15'=33° 55' West. Ans. 

{^) 
10 hr. 40 min.— 22 min. 12sec.=10hr. 17 min. 48 sec. p.m., time 
of observation ; 22 min. 12 sec. x 15 = 5® 33' diff. long.; 
90° 15' + 5° 33'=95° 48' West. Aiis. 
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42 APPLIOATIOKS. [93-94. 

(3) 
lOhr. SOmin.— 9hr. Oinin.= lhr. 30mm.diff. time; 
Ihr. 30mm.xl5=22^30'; 
r 15' 22"+22° 30'=23° 45' 22" West. Ans. 

(4) 
8 hr.x 15 = 120° difiF. long ; + 120°= 120* West. Ans. 

(5) 
23 hr. lamin. 15 sec — 12 hr. 50miiL 19sec.= 10hr. 2T min. 
56 sec. diff. time ; 10 hr. 2Tmin. 56 sec. x 16=156° 59' diflEl 
long. ; or 156° 59' East. Ans. 



APPLICATIONS IN THE FUNDAMENTAL RULES. 

(1) (2) 

96xl.33i=$128 Ans. 1066bu. 2pk.-r474=2bu. Ipk 

(3) 
86.00 -r .45 = 80 bu. ; 80 -f- 2^ = 160 -r 5 = 32 bbL 

(O 
1236 X 375 + 184 = 463684. Ans. 

(5) 
60000000 ^ 24 -4- 60 = 41666| Ans. 

(6) 
23191816 -T- 400 = ^1919^ Ans. 

(') 

2 mo. 3 wk. 6 da. x 25 = 14 mo. wk. 3 da. = time it will 

last 1 man ; 74 mo. wk. 3 da. -4- 10 = 7 mo. 1 wk. 4^ da. 
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94r-95.1 APPLICATIONS. 43 

(8) 
1200— 640=t560=amount saved ; 6720-5-660 = 12 yr. Ans. 

(9) 
20000000—80=250000 mm. = 6 mo. wk. 5da. 14hr. 40mm. 

(10) 
47400-T-3160 =^$15, price per bbl.; 11415-5-15=165 bbl. Ans. 

(11) 
96 X 6 X .12i = $12 Ans. 

(12) 
1000 X i cent = 1000 H- 2 = $5.00 Ans. 

(13) 
$H == 19.50 ; 9.50 x 85^ = $812.25 Am. 

(14) 
1 hhd. 2 gal. 3 qt. = 263 qt. ; 263 x .56J = $147.9375 Ans. 

(15) 
196 X 1^ = 294s. = £U Us. Ans. 

(16) 
28. 8d. = 32d. ; 1246 x 32 = 39872d. = £166 2s. 8d. .4ns. 

(17) 
£2 16s. = 56s ; 66s. -^ 112.= 672d. -^ 112 = 6d. Ans. 

(18) 
$9.75 -f- 2 = $4.87^, price of ^ ton or 1000 lb. 
1426 X 4.87^ -7- 1000 = $6.95175 Arts. 
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4A APPLICATIONS, [95. 

(19) 
$4.50 4- 2 = $2.25 ; 3840 x 2.25 - 1000 =: $8,640 Ans, 

(20) (21) 

124x2JxJ=$93 16200-f-(25xl8) = 16200^450=36 

(22) 
10059.28 -^ .92 = 10934 pwt. = 45 lb. 6 oz. 14 pwt. Ans. 

(23) 
4200 -5- 84 = 50 Ans. 

(24) 
640 X 15=$9600=co8t of fann ; 
160 X 20=$3200=co8t of 160 A. ; 

240xl8=$4320=cost of 240 A. ; 160+240=400 A. sold; 
3200 X 4320 x4560=$12080=price received for farm ; 
12080- 9600=2480=gam ; 
640—400=240 ; 4560-5-240 =$19, price per acre. Ans. 

(25) 
2 walls, each 65 ft. long ; and 2, each 48 ft. long ; 
65x2+48x2=226; 226xl2x2J=6780cu. ft. Ans. 

(26) 
325640 X 2.37J -^ 1000 = $713,395 Ans. 

(21) 
684 X 6.20 -T- 1000 = $4.2408 Ans. 

(28) 
786 X 2.12^ -7- 100 = $16.7025 Ans. 
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96.] APPLICATIONa. *6 

(29) 
40 X 16 = 640 sq. ft. in 1 side. 
640 X 144 = 9216 8q. in. 
92160 -r 24 = 3840 shingles on one side of the hoose. 
3840 X 2 = 1680 on both sides. Ans. 

(30) 
141b. 8oz. 12pwt. 3qr.-^ 9 = lib. *7oz. 12pwt. llgr. Am. 

(31) 
2688 -T- 320 = $8.40 = cost per bbl. ; 
8.40 X 1.60 == 110 = selling price. Ans. 

(32) 
449 bn. 1 pk. 2 qt. -f- 182 == 2bn. 1 pk. *l qt. An$. 

(33) 
48T5-^*750=:|6.50, cost per bbL; *7.25-6.50=|0.*75, gain. 

(34) 
169.00 -5- 1.625 = 104 Ans. 

(35) 
681b. -^ 31b. 10 oz. = 928 oz. -^ 58 oz. = 16 Ana. 

(36) 
1358gaL 2qt. -f- 26 = 52 gal. 1 qt. Ans. 

(31) 
f8801.65-3415.25=|326.40,gain; 326.40-5-3.40=96 Ans. 

(38) 
43313281 + 6500000 + 8500000 = 58313281 ; 
58313281-51115000 = 598281 Ana. 
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46 APPLICATIONS. [96-97. 

(39) 
l2ft.= U4in.; 16 ft. 6 m.= 198 in.; 264ini.=16721040m. ; 
16t2t040^144=116160times;16727040~198=84480 times; 
116160-84480=31680 times. Ans. 



(40) 
X 4J = 39 sq. mi. = 24960 acres ; 2'4960 H- 192 = 130 Ans. 

(41) 
4093850 ~ 3433t = 119^%^^ Ans. 

(42) 
Sr 2'- 76« 10'= 13^ 52' diff. long. ; 
13** 52' -T- 15 = 55 min. 28 sec. diflf. time ; 
12 hr. min. sec— 55 min. 28 sec. = 11 hr. 4min. 32sec. / ic 

(43) 
Shr. 30 min. diflf. time X 15 = 121° 30' difif. long. Ans 

(44) 
23 min. difiF. time x 15 = 5° 45' diflf. long. ; 
73° 20' - 5° 45'= 67*» 35'= A's longitude ; 
9 hr. 42 min.— 23 min.= 9 hr. 19 min. p. ic., B's time. -4n«. 

(45) 
120 0. 1 0. ft. 5 cu. ft.H- 11 = 10 C. I 0. ft. 15 cu. ft. Afi8. 

(46) 
16 K.WU 2 qr. 11 lb. 10 oz.-5- 9=1 cwt. 3 qr. 91b. lOoz. Ans. 

(47) 
*625.40+$lI0.12J=$735.52J ; $900-735.52^=1164.47^ 
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APPLICATIONS. 




(48) 




1*175 yr. 4m(xl9da. 




1492" 10 " 11 " 




. 282 yr. 6 mo. 8 da. Ana. 




(49) 


ipt.3ga. 


X 18= 3gal. 3qt. lpt.2gU, 


6 gal. 


X 3 = 18 " " " " 


2qt. Ipt. 3gil. 


X 48 = 34 " 2 " " " 



47 



Quantity drawn = 66 gal. 1 qt. 1 pt. 2giL 
63 gal.— 56 gal. Iqt. Ipt. 2gil.= 6 gal. 2qt. Opt. 2giL Ana. 

(50) (51) 

753689-f-5i=137034rd. 2 yd.; 189 mi. 3far.=1515far. 

1370344-40=3425 for. 34 rd.; 1515 for. 6rd.=60606rd. 
3425-j- 8=428 mi. 1 for. ; 60606 rd. 1 ft. = 1000000ft. 

428-T-69}=6° 13 ml; 

6** 13 mi. 1 fur. 34 rd. 2 yd. Ans. 

(52) 
768 -5- 24 = 32 rd. by 1 man ; 
32 X 48 = 1536 rd. by 48 men • 
1536 X 9 = 13824 rd. in 9 days. Ans. 

(53) 
7913576-^209=37864=8um ; 37864-1764=36100 An$. 

(54) 

U6 mi. 7 fur. 14 rd. 14 ft.-^5=:29 mi. 3fur. 2 rd. 16ft. in 1 da.; 

9 mi. 3 fur. 2 rd. 16 ft.-^ 2=14mi. 5 fur. 21 rd. 8 ft. in J da. 

(55) 
17712.50-T-325=|54.50 ; $545.00-54.50 = 10 acres. Ans. 
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48 APPLICATIONS. [98-99. 

(56) 
4+5=|9=cost of one of each ; 324-^9=36 yd. of each. 

(5T) 
68 yd 3 qr. -f- 4 = 11 yd. qr. 3 na. = quantity cut ofL 
11 yd. qr. 3 na.-?- 5 = 3 yd. 1 qr. 3 na. = quantity in a suit. 

(58) 

£5 10s.=1320d. ; 18+12+10=40d.=sum given to one man, 

woman and boy ; 1320-^40=33 of each class. An&, 

(59) 
80936468 -r- 1585 = 13209^^ Am. 

(60) 
6 doz. dozen = 864 
Jdoz. dozen =12 

Eggs left = 192 

192 X li = $11.88 Am. 

(61) 
In the 50 years there were 13 leap years ; 
365 X 50 + 13 = 18263 days in 50 years ; 
18263 X 45 = 821835 min. = 1 yr. 205 da. 11 hr. 15min. -A 

(62) 
.408434 X 10.25 = 4186448.50 = value of flour ; 
2550092 X 2.12^ = 5418945.50 = " of wheat; 
1048540 X .94 = 985621.60 = " of com; 
Ana. $10591021.60 value of whole. 

(63) 

1858 yr. 1 mo. lOda. 15hr.— 1832yr. 6mo. 24da. 6hr.a 

25 yr. 6 mo. 16 da. 9 hr. Ana. 
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99-100.] APPLICATI01I8 49 

(64) 
85x5=$425 ; 25 X 22=$550 ; 150x2=1800; 5000+485+ 
550 + 110+300+45+n4+450+380=$U34; 1434^8= 
$24t8, widow's share ; 7434-24t8=s$4956 ; 4956-r4= 
f] 289, each child's share. Arts, 



(65) 
55 X 16^ X 2=1815 sq. ft=261360 sq. iii.=8iirface of two sides 
of roof; i of 15in.=:5in. ; 5x4=20sq. in.; 261360-»- 
20=13068 shingles. Ans. 

(66) 
•jto 2' West+80o 45' East =1010 «' ditt long. ; 
lOlo 47'-^15=1 hr. 11 min. 8 sec. dil^ time ; 
Ohr.+lhr. llmin. 8sec=13hr. llmin.8sec ; or, 
1 hr. 11 min. 8 sec. p. m. Am. 

(67) 
1 hr. 44 mm. x 15=26^ 0' di£ long. ; or the place is 26^ East 
of New York; 8hr. 12min.+lhr. 44min.=4hr. 56min. 
p. M., time. Ana. 

(68) 
45 — 25 = 20 gal. left in cistern every hour ; 
960 -r 20 = 48 hr. = tune to fiU it. Ans. 



(69) 
6500500X.50=$3250250; 8250250-4-750 =43384{} Ant 

(70) 

2180 - 500 = 11680 ; 1680 -f- 840 = $2. Am. 

c 
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50 APPLICATIONS. [100. 

(71) 
.37i X 30ii=$11.25, Talue of potatoes ; .45 x 6=12.70, value of 
molasses; .06ix60=$3.90, value of mackerel; 2.70+ 
3.90=16.60 ; 11.25~6.60=t4.65; 4.66-7-. 10 =46^ lb. A. 

(72) 
174 ml lfur.-j-12mi. 3fur. 20^d.=65720-^3980=14 days. 

(73) 
2 bbl. 12 gal. 2 qt. x 12 = 28 bbl. 6 gal 

(74) 
650pt.=2bbl. 6gal. 3qt.; 400qt.=:3bbl. 6 gal. 2qt.; 
350 two quarts=5bbl. 17gal. 2qt.; 375 three quarts=8bbL 
29 gal. Iqt.; 150gal.=4bbl. 24 gal.; 2 bbl. 5 gal. 3qt.+ 

3 bbl. 6 gal. 2 qt.-f 5 bbl. 17 gal. 2 qt. -f- 8 bbl. 29 gaL 1 qt. + 

4 bbl. 24gal.=24bbl. 19 gal. Ans. 

(75) 

18x16=288 sq.ft.; 288 X 2=576 sq. ft. in both ; 576-i-9= 

64sq.7d.; 64x$l.33i=$85.33i Ana. 

(76) 
22x2=44 ; 16x2=32 ; 44+32=76 ft.; 76 x 9=684 sq. ft.; 
10yd.=30ft.; 30x2=60sq. ft.; 684 sq. ft.-f-60sq. ft.= 
11|^ rolls. Am. 

(77) 
1 mi 4 fur. 20rd.=500rd. If to gain 5 rods he must travel 
25 rods, to gcun 500 rods he must travel as many times 
25 rods as 5 rods is contained times in 500 rods, which is 
100 ; therefore, he must travel 100 times 25 rods =2500 
rods=7mi. 6 fur. 20 rd. Ans. 
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100-101.] APPLICATIONS. 61 

(78) 
11.75 X 500 = $8T5.00 ; 8t5.00 -^ .05 = 11500 lb.; 
It500 -^ 2 = 8750 lb. sold = quantity left. Ana. 

(79) 
$12,875 x7=$90.125, cost of the whole ; 7-2=5 ; 
t90.125-r5=$18.025, what he received per barrel. 

(80) 
•26250 - 118750 = 17500, whole gain ; 
7500 -7- 3 = 2500 barrels. Ana. 

(81) 
(964 bu. 2pk.4qt.)-T-2=482bu. 1 pk. 2 qt the first one's share; 
(482 bu. Ipk. 2qt.)-v-3=160bu. 3pk.0qt. IJpt. 2d one's share; 
482ba. Ipk. 2qt. + 160bu. 3pk. Oqt. ljpt.=643bu. Opk. 2qt. 
IJpt.; 964 bu. 2pk. 4qt.- 643 bu. Opk. 2qt. lipt.=321bu 
2pk, Iqt. § pt., third share. 



156° 26' 36" 
115^ 36^ 36'' 

3t. 40° 60' 00" B. 

156° 26' 36" E. 

40° 50'+77°=117° 50'=7070'; 3° 20'=200'; 7070'-v-200'- 
35^ days. Arts. 

(83) 
*25000~ 125=1200, one.share ; $200xl2=$2400. Captain's 
share ; $200 x 2 X 5 =$2000, the Lieutenants' shares ; 8200 x 
6x3=13600, the Midshipmen's shares; 2400+20004- 
3600=$8000 ; 25000-8000=$17000 ; $17000-85 = 
$200, each sailor's share. Ans. 





(82) 


70° 25' 


105» 30' 66" 


46" 50' 


10° 5' 40" 


39° 11' 36" 


115° 86' 36" 
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63 APPLICATIONS. [101-102. 

(84) 
1 br. 5min. 44 sec. X 16 = 16° 26' 0" diff. long. ; 
W 4'+ 16° 26'= 87^ 30' long, of Chicago. Ana. 

(85) 
8 hr. 2t min. 30 sec+l hr. 5 m. 44 sec. =9 hr. 33 m. 14 sec. a.m 



(86) 
12 hr. mm. sec—l hr. 5 m. 44 sec.=10 hr. 64 m. 16 sec. a m. 

(81) 
l.hr. 16 min. x 15 = 19° 0' 0" Ana. 

(88) 
20x16x12=3840 B.B.; 3840x5-7-4=4800 yd. Ana 

(89) 
8968 + 1060 = $10028 = price for the whole ; 
10028 — 2618 = |t410 = price at which he must sell the 
remainder. 

(90) 

241b. 4 oz. 6pwt. 18gr.~llpwt. 9 gr.= 140322 gr. -^213 gr.= 

514 Ana. 



(91) 

740x2=11480 ; 3284.82- 1480=$1804.82= value at $1.42 ; 

1804.82-S-L42=12nbu.; 1271+140=2011 bu. 

(92) 

105 A. 2R 20 P.=16900P., whose value, at $1, is $16900 ; 

its payment will require 16900 hours =1 yr. 338 da. 22 hr. 
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102.] APPLICATIONS. 6S 

(93) 
98+46= 144=twicife the larger number ; 
144-=- 2= t2=larger number ; 12— 46 =26= smaller. Ana. 



(94) 
190— T6=|114=twice the value of the cow ; 
I of $114 =15*1= value of cow ; 51+*I6=$133=val. of horse. 



(96) 
8t0x9J=$8266, whole cost ; 
8266-7-2=$4132.50, half cost ; 
i of 4132.50=1033.12J=los8 ; 
870-f-2=435, quantity injured ; 
435bbl.=435x2=8t0 Jbbl. ; 
1033.12i-r870=|I.18*l5 Arts. 



(97) 

6'j5_[-812=$1487=amount for extra services ; 
24612— 1487=$23125=amount to be equally divided ; 
23125-^3=m08.33J, C's share ; 7708.33i+675=$8383.33J, 

A's share ; 7708.33J-t-812=$8520.33i, B's share. 

(98) 
6750+3500 + 156+364=$10770=expenses ; 
250+ 175+ 95 = 520 = allowances ; 

$11290=deduction. 

56895 — 11290 = $45605, net profit ; 
45605 -7- 4 = $11401.25 — share of 4th ; 
11401.25 + 250 = $11651.25— 1st; 
11401.25 + 175 = $11576.25 - 2d ; 
11401.25 + 95 = $11496.25 - 3d. 



( 


95) 


27 days 


in March. 


30 " 


" April. 


31 " 


" May. 


30 " 


" June. 


31 " 


" July. 


21 " 


" August 


170 dayj 


}. An8. 
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64 PBOPERTIBS OF NUMBERS, [104. 



PEOPEETIBS OF NUMBERS. 

(1) 
3)9 .. 2)10 ..2)12 .. 2)U .. 2)16 

3)3 5)5 226 t 2]8 

1 1 3 2andt 2)4 

3 and 3 .. 2 and 5 .. 2, 2, and 3 2 

2, 2, 2 <S; 2 

2)18 .. 2)24 ..3)27 .. 2)28 
3)9 2)12 3)_9 2)14 

3 2)6 3 t 

2, 3 and 3 3 3, 3 and 3 .. 2, 2 and » 

2, 2, 2 and 3 





(2) 






2)30 . . 


2)22 .. 2)32 




2)36 


3)15 


11 2)16 




2)18 


6 


2 and 11 2)8 




3)9 


8, 3 and 5 


2)4 




3 




2 


2 


, 2, 3 and 3 




2,2,2,2, 


md2 





2)38 .. 2)40 ..5)45 .. T)49 

19 2)20 3)9 1 

2 and 19 2)10 3 1 and 1 

5 5, 3 and 3 

2, 2, 2 and 5 
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105.] PROPERTIES OF NUMBERS. 96 

(3) 

2)50 .. 2)56 .. 2)58 .. 2)60 .. 2)64 

6)25 2)28 29 2)30 2)32 

6 2)J4 2 and 29 3)15 2)16 



2, 5 and 5 »j 


5 


2)8 


2, 2, 2 and 7 


2, 2, 3 and 5 2)4 






2,2,2,2,2 and 9 


2)66 . . 2)68 


2)70 . . 


2)72 


11)33 2)34 


7)^5 


2)36 


3 It 


5 


2)18 


% 11 and 3 .. 2, 2 and 17 . . 2, 7 and 6 


3)9 




2, 


3 
, 2, 2, 3 and 3 




(4) 




2)76 . . 2)78 


2)80 


2)82 


2)38 3)39 


2)40 


41 


19 13 


2)20 


2 and 41 


2, 2 and 19 .. 2, 3 and 13 


2)10 
6 
2, 2, 2, 2, and 5 




2)84 .. 2)86 .. 


2)88 . . 


2)90 


2)42 43 


2)44 


6)45 


3)21 2 a^<l 43 


2)22 


3)9 


7 


11 


3 


2, 2, 8 and 7 


2, 2, 2 and 11 .. 


2, 6, 3 and 3 
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56 PROPERTIES OF NUMBERS. [105. 

(5) 



2)100 .. 2)102 .. 2)104 .. 


5)215 


2)50 S)51 2)52 


5)55 


5)25 


11 2)26 


11 


6 2, 3 and 11 13 5 


, 5 and U 


2, 2, 5 and 5 


2, 2, 2, and 13 




2)960 . . 


2)412 .. 2)160 .. 


2)?36 


2)480 


2)236 2)80 


2)418 


2)240 


2)118 2)40 


11)209 


2)120 


59 2)20 


19 


2)^ 


3, 2, 2 and 59 2)10 


2,2,11419 


2)30 


5 




3)15 


2, 2,2, 2,2 & 5 




'5 
2,2,2,2,2,2,3 45 


(6) 




5)105 .. 2)106 


.. 2)108 .. 2)110 .. 


5)115 


3)21 53 


2)54 5)55 


23 


1 2 and 53 3)21 n 


5 and 23 


5, 3 and 1 


3)9 2,5 and 11 

3 
2,2,3,3&3 




2)116 .. 2)120 


.. 6)125 .. 5)1125 .. 


2)360 


2)58 2)60 


5)25 5)225 


2)180 



29 2)30 5 5)45 2)90 

2, 2&29 3)15 5, 5 and 5 3)9 5)45 

5 3 3)9 

2,2,2,3&5 5,5,5,3&3 3 

2.2,2,5,3 & 3 
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,105-107.] CANCELLATION. 67 

(1) (2) (8) 

5 )150 . 210 . 2t0 2 )42 . 126 . 168 5 )105 > 815 . 525 

8 )30 . 42 . 54 3 )21 . 63 . 84 3 ) 21 . 63 . 105 

2)1 . 14 . 18 7 )t . 21 . 28 T )t . 21 . 35 

5.1.9 1.3.4 1.8.5 

5, 3 &2arethec.p.f. 2, 8&Tarec.p.f. 5,3&7 arec.p.f. 



(5) 
2 )168 .. 256 .. 410 .. 820 

84 .. 128 .. 205 .. 410 

2 is the c. p. f. 



2)84 


(4) 
.. 126 . 


. 210 


3)42 


.. 63 . 


. 105 


7)14 


.. 21 . 


. 35 



2 .. 3 .. 5 

2, 3 and 7 are c. p. f. 



CANCELLATION. 

(1) „ (2) 

3 

a $ 6 t 

tx4x9xZfx%xU _^^ j^ 4txtxt$xit _U_^. 

««xMx|» "*■ nx4xi$xi 4 

1$ t ' 4 2 9 



(3) (4) 

ft 4 I J 4^ A 2 

Xf$x 6»xUx4t .. . Mxi^xt^xU.^ . , 

(5) (6) 

40 2 ^ 2 1 

?^0xgxll><xg _g„_g, ^f*2li!=V=4i 

WxWxJ:^x0 *^ * Wx^3 '^ ^ 

3 3 3 
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5S 



CANCELLATION. [107-lOS. 



(7) ^(8) 

2 4 U 4 

5 9 

(9) (10) 

16 7 3 

4$ 2 tl f 

5 
(11) (12) (13) 

^=»-- i^=3e ?^=„ 



4 



(14) (15) 

H 5 



0xi:^?x4 . . ?0xio 50 ,„, . 



(16) (It) 

> 8 87+60+45=192=Talueof oneofeach. 

<0g0X0<^ 23 41 

?«0X?* ■ 3:g<fX<<0^ 943 ,,,, , 

(18) (19) 

3 5 621 10 

-I00-=1^ ^n*. _____=6210 Am. 

H 4 
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lOS-llO.J LEAST COMMON MULTIPLB. 



6tf 



(20) 



(21) 



»X«=^=6| An.. 



4 



(22) 



?i><H=15=llJ Ans. 
Hi* 
4. 



49 2 ' 

4 

2 
(23) 
» 3 

4$xZXltx4^9 ^^^ 

nxt0 3 



$ 

2 



$ 



LEAST COUMON U0LnPLE. 



2)4 .. 


9 .. 


10 


(1) 
. 15 .. 18 .. 


20 .. 


21 


2)2 .. 


9 .. 


5 


. 15 .. 9 .. 


10 . 


. 21 


3)1 .. 


9 .. 


5 


,. 15 .. 9 .. 


5 . 


21 


3)1 .. 


3 .. 


5 


.. 5 .. 3 .. 


5 . 


. 7 


5)1 .. 


1 .. 


5 


.. 5 .. 1 .. 


5 . 


. 1 


1 .. 


1 .. 


1 


.. 1 .. 1 .. 


1 . 


. 7 



2x2x3x8x5x7 = 1260 Am. 



2)8 


.. 9 .. 


10 .. 


(2 
12 .. 


) 
25 .. 32 .. 75 .. 


80 


2)4 


.. 9 .. 


5 .. 


6 .. 


25 .. 16 .. 75 .. 


40 


2)2 


.. 9 .. 


5 .. 


3 .. 


25 .. 8 .. 75 .. 


20 


2)1 


.. 9 .. 


5 .. 


3 .. 


25 .. 4 .. 75 .. 


10 


3)1 


.. 9 .. 


5 .. 


3 .. 


25 ... 2 .. 75 .. 


5 


5)1 


.. 3 .. 


5 .. 


1 .. 


25 .. 2 .. 25 .. 


5 


5)1 


,. 3 .. 


1 .. 


1 .. 


5 .. 2 .. 5 .. 


1 


1 


.. 3 .. 


1 .. 


1 .. 


1 .. 2 .. 1 .. 


1 



2x2x2x2x3x5x5x3x2 = 7200 Ans. 
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110.] LEAST COMMON MULTIPLE. 

(3) 

2 )1 .. 2 .. 3 .. 4 .. 6 .. 6 .. 7 .. 9 

3 )1 .. 1 .. 8 .. 2 .. 5 .. 3 .. 7 .. 9 

1 .. 1 .. 1 .. 2 .. 6 .. 1 .. 1 .. 3 

2X3X2X6X1X3 = 1260 Ans. 



60 



2)9 .. 16 .. 42 


(O 
.. 63 .. 21 .. 1 


4 .. 72 


2)9 .. 8 .. 21 


.. 63 .. 21 .. 


7 .. 36 


2)9 .. 4 .. 21 


.. 63 .. 21 .. 


7 .. 18 


3)9 .. 2 .. 21 


.. 63 .. 21 .. 


7 .. 9 


3)3 .. 2 .. 1 


.. 21 .. 7 .. 


7 .. 3 


7)1 .. 2 .. 7 


.. 7 .. 7 .. 


7 .. 1 


1 .. 2 .. 1 


.. 1 .. 1 .. 


1 .. 1 



2X2X2X3X3X1X2 = 1008 Ans. 



6)1 



16 .. 21 



(6) 

28 .. 36 



6)7 . 


. 3 .. 21 .. 28 .. 7 


.. 20 .. 


25 


7)7 . 


. 3 .. 21 .. 28 .. 7 


.. 4 .. 


5 


3)1 . 


. 3 .. 3 .. 4 .. 1 


.. 4 .. 


5 


2)1 . 


. 1 .. 1 .. 4 .. 1 


.. 4 .. 


6 


2)1 . 


. 1 .. 1 .. 2 .. 1 


.. 2 .. 


5 



100 



126 



1 .. 1 .. 1 .. 1 .. 1 .. 1 .. 6 
6x6X1x3x2x2x6 = 10600 Ans. 
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LEAST COMMON MULTIPLE. 



61 



2)15 



16 



18 



(6) 
20 .. 24 



25 



27 



30 



2)16 .. 


8 .. 


9 .. 10 


.. 12 


.. 25 .. 27 .. 15 


2)15 .. 


4 .. 


9 .. 6 


.. 6 


.. 25 .. 27 .. 16 


3)15 .. 


2 .. 


9 .. 5 


.. 3 


.. 25 .. 27 .. 15 


3)5 .. 


2 .. 


3 .. 5 


.. 1 


. r 25 . . 9 . . 6 


5)5 .. 


2 .. 


1 .. 6 


.. 1 


.. 25 .. 3 .. 6 



1 .. 2 .. 1 .. 1 .. 1 .. 5 .. 8 .. I 
2x2x2x3x3x5x2x5x3= 10800 AnB. 



2)9 . 


. 18 . 


(7) 
. 27 .. 36 . 


. 45 . 


. 54 


3)9 . 


. 9 . 


. 27 .. 18 . 


. 45 . 


. 27 


8)3 . 


. 3 . 


. 9 .. 6 . 


. 15 . 


9 


8)1 . 


. 1 . 


. 3 .. 2 . 


. 5 . 


. 3 


1 . 


. 1 . 


. 1 .. « . 


. 6 . 


1 



2X3X3X3X2X5 = 540 AnB. 



2)4 . . 10 


(8) 
.. 14 


.. 15 ., 


21 


5)2 . . 5 


.. 7 


.. 3 .. 


21 


7)2 .. 1 


.. 7 


.. 3 .. 


21 


8)2 . . 1 


.. 1 


.. 3 .. 


3 


2 .. 1 .. 1 
2X5X7X3X2 


.. 1 .. 
= 420 Ana 


1 
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LEAST COMMON MULTIPLE. [110— 111, 



2)7 . 


. 14 


(9) 
. . 16 . . 


21 . . 


24 


2)7 . 




. . 8 . 


, 21 . . 


12 


2)7 . 




. . 4 . 


, 21 . . 


6 


3)7 . 




.. 2 . 


. 21 . . 


3 


7)7 . 




. . 2 . . 




1 


1 . 




. . 2 . . 




1 



2X2X2X3X7X2 = 336 Arts. 



7)49 . 


. 14 


(10) 
. 84 . . 


168 . 


. 98 


7)7 . 


. 2 


. 12 . . 


24 . 


. 14 


2)1 . 


. 2 . 


. 12 . . 


24 . 


. 2 


2)1 . 


. 1 


. . 6 . . 


12 . 


. 1 


3)1 . 


. 1 


. . 3 . . 


6 . 


. 1 


1 . 


1 


. . 1 . . 


2 . 


. 1 



txTx2x2x3x2= 1116 Ans. 



2)9 


.. 12 , 


. 16 


2)9 


.. 6 . 


. 8 


3)9 


.. 3 . 


. 4 



\n) 

2x2x3x3x4=144 rods of ditc^. 
144 -f- 9=16 days = A's time. 
144-12=12 " =B's " 
144-T-16= 9 " =C'8 " 



(12) 

The L. C. M., *1680, is the 
least amount that will exactly pay 
either class of the workmen. 

1680-7-15 = 112 men in 1st class. 
1680-7-16=105 " "2d " 
1680-21= 80 " " 3d " 
2x2x2x3x5x2x7 = 1680 1680^24= 70 " "4th " 



2)15 .. 


16 .. 


21 . 


. 24 


2)15 .. 


8 .. 


21 . 


. 12 


2)15 .. 


4 . 


21 . 


. 6 


3)15 .. 


2 . 


21 . 


. 8 


5 .. 


2 . 


7 . 


. 1 
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111-112.] GREATEST COMMON DIVISOR. 63 

(13) 

8 )2 . 3 . 7 . 15 The L. C. M., 210 bu., is the least 

2.1.1. 5 number that will exactly fill either class. 

8x2x1x5=210 210-r2=105 bags ; 210— 8=t0bb] ; 
210~t= 30boxe8;210-rl5=14hbd. 



(U) 

Find the number of days required by each to perform the 
circuit. The lowest common multiple of these numbers will 
be the number of days required for them to meet at the 
same point. 

300-4-15=20 da.=A'8 time. 
300-5-20=15 da.=B'8 " 
300-4-25=12 da.=C'8 " 
300-T-30=10da.=D's " 
In 60 days will be traveled, by 

A, 15x60= 900mi.=3 circuits. 

B, 20x60=1200mi.=4 " 2x2x8x5=60da. 

C, 25x60= 1500 mi. =5 " 

D, 30 X 60=1800 mi.=6 " 



GREATEST COmfON DIVISOR. 

(2) (3) 

18=2x8x8 12=2x2x8 

36=2x3x3x2 24=2x2x8x2 

2, 3 and 3 are common. 60=2x2x3x5 

2 X 3 x 3= 1 8=G. C. D. 2, 2 and 3 are common 

2x2x8 = 12=G. C. D. 



1)10 . 


12 . 


15 . 


20 


£;0 . 


6 . 


15 . 


10 


3)5 . 


8 . 


15 . 


5 


5)5 . 


1 . 


6 . 


5 
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64 



OBBATEST OOMHON DIVISOR. [112-114. 



(O 


(5) 


15=3x5 


24=2x2x2x3 


50=5x5x2 


18=2x3x3 


40=5x2x2x2 


144=2x2x2x2x3x3 


5 is common. 


2 and 3 are common. 


6=G. C. D. 


2X3=6=G. CD. 


(6) 


(7) 


50=2X5X5 


56=2X2X2X1 


100=2X2X5X5 


84=2X2X3X1 


80=2X2X2X2X5 


140=2X2X1X5 


2 and 5 are common. 


2, 2 and 1 are common. 


2x5=10=G.O. D. 


2X2X1=28=G.C.P. 


(1) 




3328)4592(1 


(8) 


3328 


84=2x2x3x1 


1264)3328(2 
2528 


154=2X1X11 


800)1264(1 


210=2x3x5x1 


800 


2 and 1 are common. 


464)800(1 2x1=14=aC.D. 


( 2 ) 464 




2205)4501(2 336)464(1 


4410 


336 


91)2205(24 


128)336(2 


182 


256 


385 


80)128(1 


864 


80 


21)91(4 


48)80(1 


84 


48 


7)21(8 


32)48(1 


21 


32 


t=a.c.D. 


16)32(2 




32 




16=0. C. D. 
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114.] 



GREATEST COMMON DIYISOB. 



66 



(3) 

16082)25740(1 
16082 
9658)16082(1 
9658 

(O 

620)1116(1 
620 

496)620(1 
496 



6424)9658(1 
6424 



124)496(4 
• 496 



124)1488(12 
124 
248 
248 



3234)6424(1 
3234 

3190)3234(1 
3190 

44)3190(12 
308 
110 
88 

22)44(2 
44 



124=a 0. D.=-4n«. 



l^Q. C.I>= An§. 



(5) 



5210)5952(1 
5270 



682)5270(7 

4774 



62)5394(87 
496 
434 
434 



62)3038(49 

248 

558 
558 



496)682(1 
496 

186)496(2 
372 

124)186(1 
124 



62)124(2 
124 

62=G. C l>.=Ans, 
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66 GREATEST COMMON DIVISOR. [114. 

(6) 
4611)7695(1 1639)6642(4 

461T 6156 

3018)4617(1 486)1539(3 

3078 1458 

1539)3078(2 81)486(6 

3078 486 



81)8424(104 
81 

824 
324 

81 =G. C. D.=J7W. 



(t) 
It is plain that the number of bushels in each load must 
be the ^eatest common divisor of 315 and 810. That 
divisor is 45. Arts. 

(8) 
The question is, what extent of ^ound is that which will 

be contained an exact number of times in the two tracts 

what is then* greatest common divisor ? Ans, 25 acres. 

(9) 
There are 1004 feet on one street, and 744 on the other. 
The panels belong to each front, and hence, the length of 
of each must be the greatest common divisor of the two 
sides : viz., 12 feet. Ans. 

(10) 
The greatest common divisor of the three numbers will be 
the number of bushels to be put into each bag. That divisor 
Is 3. Ans 
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114-119-121.] COMMON FRACTIONS. 07 

(11) 
If each invests his whole money, the price of each cow 

must be a common divisor of the three amounts, $286, $462, 

and $638 : 2, 11, and 22 are common divisors, bat onlj 22 

will give the required number of cows, 63 

2864-22=13, A bought ; 462^22=21, B bought ; 
638^22=29, C bought. Am. 



COMMON FRACTIONS. 

(2) (3) 

ri* fi» 80* Hi To» To* To» t4' 

U) (5)^ 

w zif TSy «8» 68' ffo> ih id> •0* 

(1) (2) 

|x6=v. fx:=V. iX4=V, *X9=Y 

(3) (4) 

/r.Xll=ff /tX12=J?. ^X12=M. AXU=«. 

(5) (6) 

Hx3=w. Hx4=Vi?. «X7=f|, Hx9=W- 

(I)- (8) 

«X5=W, 4iXlO=Vff». ^X3=|J, |jxii = W- 

(1) . 
Hx8=:.fJ^ = V, HX4 = J^=V, UX2=riij=Y- 
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98 COMMON FRACTIOKS. [121-122. 

(2) 
AX2=A, Ax3=f, AX4=|, AX6=f, ,/VX8=f. 

(3) 
Ax6=}, ^X5=J, Ax 10= J, Axl5 = J Ans. 

(4) 

ttx2=H. ttx3=H, Hx4=H. iix6=V, 

i|x8=V -4n«. 

(5) 
Ax4=A, Ax6=|, AxlO=$, Ax20=f 

(6) 
Ax1=J, Ax5=f Jn«. 

(1) 
Ax21=f Ax6=f Ax1=f Ax3=A, Ax2=/r- 

(8) 

«xs=H, Hx4=v. i|x6='i?, i|x9=y. 

J|xl2=V. ^ns. 

(1) 
tf-2=TV iK4=TV lf-8=^, |S^16=A. ^»w. 

(2) 

H-2=tV. H-'r=i«r. il^i4=A-^««. 

(3) 
«-2=J$. fJ-^6=^, f«H-4=^, f8-10=tV. ^n*. 
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122.] COMMON FRACTIONS. 69 

(*) 

«-^5=i|. «-6=i*. M-10=A, «-i-15=A, 

$^-20=/,. Ana. 

(6) 
«-2=A. H-3=A, 11-5-6=^, ii^9^^.An,. 

(8) 

M^3=A, §t-«=3V. IK8=A. H-5-ia=A- ^"* 

(1) 

tt-3=;fr, tt-^9=A. ii-r2'l=^. Ans. 

(8) 
«-6=A. i*-9=A. «-21=A. tt-64=Vk-^»w. 

(1) 

i^«=4^=A. H1=4^=A. H8=;jt5=A. ^tU. 

(2) 

(3) 
H-8=tt. i4-*=«. H^12=A^. ^ns. 

(4) 
i*-5-«=^, lf-8=/flr, 1^-5-11=/^. ^n«. 

(5) 
(6) 
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70 COMMON FRACTIONS, [122-123-124. 

(7) 
tt-3=H, H^1=^, H-i-U=^^. A,i8. 

(8) 
H-8=Tyff. H^i=U. \i^lO=^^. Ans. 

(1) 
. (2) 

tXS —40 8X1.— 44 8X9 ^72 .8X11 — 88 . 

11X«""«' 11X8~"8^» 11X9 95^' 11X11 ^T^ 

(3) 

1«X7 — 112 16X8 — 128 16.X9 — 144 J^g^ 
19X7 ~" 13^' f9X8—Tl7» 1^X9 "~TTT- -"^- 

(4) 

JLiXS— Tfi, 14X8^11 2 14X6 —8 4 14X12 — 1 68 

29X5 — TTT* 2 9X8~"23?» 2 9X6""lT4» 2 9X12~"»4T* 

(5) 

aSX2 — 46 23_X3_e9 23X4 _. 92 23X5 — IIS 
itX2""tO» 25X3 7T» 26X4 Tinr» 25X1 1«' 

(1) (2) . 

4-*-2— 2 4+4 — 1 3+3 — 1 

8+2 "~4» 8+4 "~ 2* e+3""T' 

(3) 

24+ 2—11 34+3 —8 2 4+4 — 6 24+6 —4 24-12 — 2 

f6+i'~t1r» 86+3"~TT» 86+4""9' 36^"*^' 36+12 «* 

(4) 

4 8+2 — 2 4 4 8 + 4 — 12 48+8^6 48+16 — 3 
64+2"" tU' 64+4 ~T6» 64+8 ""TT* 64+16""^" 
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124-125-126.] COMMON fractions. 71 

(5) 

7 2-^2 ^86 72-r3 — U. 72-^4 — 18. 7 2—6—12 72-rl 2 — 6 

9 6-2""^^' 9 6-r3 32» 9 6~T4~2 4» gQ^^^TJ* 9 6-ria~8' 

(6) 

3 6-r2 —18 3 6-r3 — 12 3 6-1-4 —9 3 6-?-6 — 6 3 6-r3 6 —1 

144^?2"~7T» 14 4-r3"~Tf' 144-r4~3ff» 144-A""^^' 144-7-3"6 ""4* 



REDUCTION OF FRACTIONS. 



(1) 


(2) 


(3) 

IftXf — 152 


(4) 


(5) 

»J 37 • 


(6) 

JJL^— 1305 


(1) 


(8) 


(9) 

97X128 — 12416 

128 ^ 128 


(10) 


'^up ii 


(11) 
J6X7& — 2437* 
76 75 


(1) 


(2) 


(3) 


8 
819 


n2A=W. 

1129 


427i}=l4ftp. 

24 

10259 



8 10 24 

(4) (5) (6) 

676iH'-W^. 36.7Tfr=H*F. 847xW=HW^ 

51 104 175 



34513 38177 148261 

51 104 175 
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78 



RBDUC?riON OF 



ri26. 



(1) 

67426ff|=44^V-^. 
879 



69267822 



879 



(8) 
200 



135187 
200 



(9) 



(10) 



(11) 



187tVt=HH^. 
151 


149J= 
9 


1346^ 


375M=^W*. 
99 


28278 


1346 




37219 


151 


9 




99 


(12) 






(13) 


17494,^^^= 
99999 


■■"\%\\T'' 




95 


1749383049 






459287 


99999 






95 


(14) 


(15 


) 


(16) 


itronn leioe. 


125f= 

7 - 

881 


:i|i. 


1503 


9 

16106 



(IT) 

464if= 
63 

29251 

63 



29251 
63 • 



(18) 

640 

61451 

640 



(19) 

984^1= ^W». 
112 



110249 
112 
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127.] 



OOMMOK FBAOnONS. 



n 



(20) (21) (22) (28) 

^^t=Hii^' 8^Tyr=HH*- "HM. 8881=884 
SC6 135 



12882 
866 



11186 
135 



(1) 

>8" 
1«. 



108 _ 
6S)108~^^' 



(2) (8) 

48 )5t6-"' 824 )^t64 ~ "* 
12 b^i 



(4) 
19900 
800 )19900 



=2*i«»- 



^mi 



(6) 
185 
15 )135 



=9. 



(«) 



2858 
42 )2358 



=56A. 



66A 



(1) (8) 

«284 _ . 4976 _ 

66 )6284 ~"^*' 224 )4976~''**'*' 

112tt 2i^ 



(9) 
102409 ^ _iiin_i_ 
160 )102409 ~ "^' 

«40tIt 



(10) 
841 )4478 *"• 



(11) 
17959 
"l266 )17959 ~^^T^' 

14^?lAr- 



(12) 
626950 
2842 )626950 
226 



=226. 
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74 REDUCTION OP [137-128. 

(13) (U) 

1^ -191« i£i! u 

25 )4790 ~^^^"- 108 ^1512=^*' • 

191ii 14 

(15) (16) 

H ^5{>41 _ "3745174 

"999 2375941=^^^"*- 849 )3745174 =^°^^^^» 

376fiJ 10731/,* 



T9 



. (J) (2) 

'-5-'_,. 84-V-12 7-f-7 

i§^1-f ^^- 420 H- 12 = 36 ^ 7 = * ^"*' 

(3) (4) 

104-r-8_13H-13_ 1049-5-1049 

312^8-39--13~* "*"*• 8392-M049=* ^"»- 



(5) (6) 

275-f-5_55-^ll 351 -f-3 

440 -^ 5 - 88 -^ U - * ^"*' 795^ 3 = iM -4n«. 

(7) 
172 -^ 2 _ 86 -T- 43 _ 
1118 -^ 2 ~ 659 -5- 43 - A ^n*- 

(8) 
He greatest common divisor of 63 and 81 is 9 
63-^-9 

Tne greatest common divisor of 815 and 405 is 45. 
315 -T- 45 , 
405^-45=*"*^ 
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128.] COUMOK FBACTIONS. 75 

(10) 

The greatest conunon divisor of 1157 and 623 b 89 

1157 -T- 89 ,, ,, . 
-623-89 = V = lM'«. 

(11) 
The greatest common divisor of 792 and 1886 is 198. 

192 H- 198 _ 

1386 -^ 198 "" * ^^ 



(12) 




(13) 


G. C. D = 2. 




G. C. D. = 10. 


1030 H- 2 ~ *** 




410 -MO ... 
610 -^ 10 = ft ^««* 


(14) 




(15) 


G. C. D. = 5. 




G. C. D. = 27. 


345 -4- 5 _ 

1745 - 5 = '^ ^"»- 




8843-^27 ,-, . 
9747 -- 27 = *** ^"»- 


(16) 




(H) 


G. C. D. = 8. 




G. C. D. = 180. 


7143 H- 3 - "T" 


Am. 


2160 -4-180 

2340 ^ 180 - " ^"* 


(18) 




(19) 


G. C. D. = 63. 




G. C. D. = 960. 


315 -4-63 
1512 -1- 63 ~ " 


Ana. 


10560 ^- 960 

35520 -4- 960 ~ " "* 



(20) (21) (22) 

G. C.D.=288. G. a D.=864. G. C. D.=540. 

6048 -^288 J64^~864_ 1080 -^540_ 

38592-7-288"^"^ 21600^864~^J 66420 -^ 540""^" 
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76 REDUCTION OF [129. 



WITHOUT CANCELLATION. 

(1) 

8^6,2 3x5x2 80 .. 



(2) 
* ^* f «v* 3 2x1x8 42 - ^ 

S**^ 9^^ i = BlTDin = ITO = * ^"*- 



BT CANCELLATION. 

(8) (*) 

2 4 

a 



(6) (6) 

2 ^ 



(T) (8) 

1 

:r > 11 13 

_ nf ? of 



«.,?„»£ = . ^» ,4.,»„,g = »! = ,H 



» 4 
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129-130.] COMMON FRACTIONS. 77 

(9) 
3 



it 
1 



(10) 
49 

2 3 

(") 



(12) 



(13) 

i ft 

43 

(1) 
f, 5i = V- f = if. W. \\ ^riB. 
8x3x7= 63 1st numerator. 
16 X 4 X 7 = 448 2d 
6 X 4 X 3 = 72 3d 
4x3x7= 84 com* denom. 
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78 REDUCTION OF [180. 

(2) 

f M, f = H8, m^ ^\% m ^^• 

3 X 3 X 7 X 2 = 126 1st numerator. 
2 X 5 X 1 X 2 = 140 2d 
I X 5 X 3 X 2 = 30 3d 
6 X 6 X 3 X 1 = 626 4th 
6x3x7x2 = 210 com. denom. 

(3) 

y, y, y> i = \w. f li H8. A% ^^• 

19x3x4x6 = 1146 1st numerator. 

13 X 2 X 4 X 6 = 620 2d 

11 X 2 X 3 X 6 = 330 3d 
4x2x3x4= 96 4th 
2x3x4x6= 120 com. denom. 



X S — 16 7 _ 1 X 3 _ ai^ 



3 3x8 ^*' 8 8x3 

6""6x4"*^' 2""2xl2"""' 4~4x6"'**' 



(5) 
2^ of 3 = f of 3 = y 

15 6 4 3 — 4726 540 280 378 
^ » T» 9 » T "~ F3T> » ffTO» rSTF' TjTT' 

16x7x9x6 = 4726 1st numerator. 
6 X 2 X 9 X 5 = 640 2d 
4 X 2 X 7 X 6 = 280 3d 
3 X 2 X 7 X 9 = 378 4th 
2x7x9x5= 630 com. donom 
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130.] COMMON FRACTIONS. 79 

(6) 
2i of 3| = f of V = W 

w» V = HI m 

110 X 9 = 990 l8t numerator. 
42 X 14 = 688 2d 
14 X 9 = 126 com. denom. 

(1) (8) 

i?T. V = t'sV Hf V. i. V . ^ = H. f f H. W 

6x 5= 30 1st numerator. 
34x21 = 114 201 " (9) 

21 X 5=105 com. denom. V. f i V = W. If W. W 

(10) (11) 

4 4J of 3i = y of ^ = V 

|of5i = |of^==f V. V= W. W 

91 X 1 = 63*1 1st numerator. 

424 2024 

r V - T» J- 54 X 6 = 324 2d 

6x7= 42 com. denom. 



(12) 

(1) 

8X3_.,,.1X6_..6X2_.0 
4 X 3 ~ " ' " ' 2 X 6 ~ " ' 6 X 2 ~ "■ 

(2) 
6X3_ „. 8 . 2X7_ w 
7X3~"'"'8X'I~'*' 
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80 REDUCTION OF [ISOw 

(3) 
Tx4~"'10x2~**' 4X5~"' 



i5X2_6x3_22x«^iy 
9x2 "^'6X3 "'8X6 "^* 



(5) 
§lX6_g,.6x5_»,, 22X10 „ 
5 X 6 ~ " ' 6 X 6 ~ ** ' 8 X 10 ^^' 

(6) 
6X8 "'8X6~^' 2X20"^' 4X10 ^* " 



(1) 

,17 _ 

12 X 6 ~ ^'' 9 X 8 " "' 6 X 12~ " ' 8X9 



' X* = A1.!X8=4A.1!X 12^104. 11X^-44 



(8) 
6X«^„.1X1_,.16X2_„.2X14_„ 
7X6 "'6X7 "'21X2 "'3x14 "' 



(9) 
•' X4^«. 3X11^,,. 19 X2_ 1X22 _ 

ff X 4 " ' 4 X 11 " ' 22 X 2 ** ' 2 X 22 ~ "• 

(10) 
»X30^ 31X10^, _9^X6_ 53X5_ 

2x30 ^' 6X10 ^ ' lOx 6"" *''12X 5~ *•■ 
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182.] COMMOIT FBACnONS. 81 

(1) 

g» Y* 12 ^^ ^^* ^^' ^^^' 
168 = least com. mnl. or denom. 

168 -^ 8 = 21 ; 21 X 3 = 63 = Ist numerator. 
168-1- ? = 24 ; 24 X 4 = 96 = 2d 
168 -f- 12 = 14 ; 14 X 5 = 70 = 3d 

(2) 

14' V 21 "" "' "' "' 
42 = least com. denom. 
42 -f- 14 = 3 ; 3 X 5 = 15 = 1st numerator. 
42 -T- T = 6 ; 6 X 3 = 18 = 2d 
42 ^ 21 = 2 ; 2 X 16 = 32 = 3d " 

"t ^ Y» Tff» T!F — T2» 3Tr» A 

32 = least com. denom. 
82 -T- 4 = 8; 8 X 11 = 88 1st numerator, 
32 -r 16 = 2 ; 2 X 6 = 10 2d 
32 -^ 32 = 1 ; 1 X 9 = 9 3d 

(4) 

5f=V. 4A = H, T?r=W, W, A 
24 = least com. denom. 

24-5- 8 = 3; 3 X 43 = 129 =: 1st numera:tor. 
24 H- 12 = 2 ; 2 X 63 = 106 = 2d 
24 ^ 24 = 1 ; 1 X 1 = T = 3d 

{^^ 

30 = least com. denom. 
30 -T- 16 = 2 ; 2 X 121 = 264 = 1st numerator. 
30 -T- 5 = 6; 6 X 2 = 12 = 2d 
30 ~ 30 = 1; 1 X' T = 7 = 3d 



n* 
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82 



RKDUCTION OP 



ri32. 



66 = least com. denom. 



66 -4- 11 = 6 


6 X 1 


07 = 642 = 1st numertitor. 


66 -r 22 = 3 


3 X 


3 = 9 = 2d 


66 -4- 33 = 2 


2 X 


6 = 10 = 3d ** 



(1) 

H = ^. 3| = ff = ^, ?,*, W. t'i 
42 = least com. denon.. 



42-4- 2 = 21 


, 21 X 5 = 105 = 1st numerator 


42 -4- 21 = 2 


2 X 68 = 136 = 2d 


42 -4- 14 = 3 


; 3x1= 3 = 3d 



(8) 

3^ = ih i I. A = w. u, n. a 

48 = least com. denom. 



48 -4- 12 = 4 
48 4- 6 = 8 
48 -^ 8 = 6 
48 -r 16 = 3 



4 X 41 = 164 = 1st numerator. 
8 X T = 56 = 2d 
6 X 3 = 18 = 3d 
3 X 9 = ^1 = 4th 



^ ^ ^ (9) 
iBr> ^y» Tff = TW» Tift"* Tinr 
108 = least com. denom. 



108-4- 9 = 12 
108 -^ 27 = 4 
108 -h 36 = 3 



12 X 8 = 96 = 1st numerator. 
4 X 5 = 20 = 2d 
3 X 7 = 21 = 3d 

(10) 



78 = least com. denom. 



78 -r 13 = 6 
78 -I- 26 = 3 
78 -r 39 = 2 



6 X 58 = 348 = Ist numerator, 
3 X 186 = 555 = 2d 
2 X 5 = 10 = 3d 
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133-134.] 



COMMON FEACTI0N8. 



8.3 



(") 

20 = least com. denom. 
20 -f- 5 = 4; 4 X 32 = 128 = 1st iiamerator. 
20 -^ 10 = 2 ; 2 X 87 = 174 = 2d 
20 -J- 20 = 1 ; 1 X 49 = 49 = 3d 



(12) 
68 = least com. denom. 



68 4- 17 = 4 
68 4- 34 = 2 
68 -T- 68 = 1 



4 X 9 = 36 = 1st numerator. 
2 X 71 = 142 = 2d 
1 X 73 = 73 = 3d 



(13) 

72 = least com. denom. 
72 -r 9 = 8; 8 X 62 = 416 = 1st numerator. 
72 -f 18 = 4 ; 4 X 113 = 452 = 2d 
72 -f- 36 = 2 ; 2 X 7 = 14 = 3d 
72 -r 72 = 1 ; 1 X 1 = 1 = 4th " 



DENOMINATE FRACTIONS. 



(I) 

£3 3 20 12 (* ,,,, 



10 



(2) 
4 25 



6, 6 ^0 



5000 



= 1666} lb. 
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M 



REDUCTION OF 



[134. 



(3) 
8 20 

jwk. = IxjXyXy = T840miD. 



8 5 
9 » 9 It t^ 24 



16 



(5) 

6 

(6) 

3 



CI) 

20 '^ 60 






(8) 

Jicn. ft. = 1^ X — = J4tO 
26 26 128 ^*5t^ 



iE^ = 8s. oa. 

16;U0 

8.8 .. 12 
12 
16 )144 
d.9 



(9) 



je^ = 9s. 4d. 

1 

15)140 

s. 9 . . 6 
12 

15)60 

o 
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134.] COMMON FRACTIONS. 85 

(10) 
Jmi.= 6fTir.8rd. 4yd.2ft. Sin. 

7 ^ini.=6fur. 34 rd. 1 yd. 1 ft. 8f in. 

8 6 



9)56 


8 






fur. 6 


.. 2 fH8 








40 for. 6 . 


. 6 






9)8« . 


40 


• 




rd.8 .. 8 


7)240 






H 


rd. 34 


.. 2 




9)44 




H 




yd. 4 .. 8 




1)11 




3 




yd. 1 . . 4 




9)24 




3 




ft 2 


.. 6 


7)12 






12 


ft. 1 .. 5 






9)12 


12 






in. 8 


7)60 
in. 84 




(11) 






Jfnr.= 


38rd. 1yd. 2ft. 6in. 


(12) 


5 
40 




3 . 
jgnin. 


=|x^^xl=rf,guin. 


6)200 






4 


rd.83 . 


. 2 








H 




(13) 




6)11 

yd. 1 .. 5 


Jfar.=| 


44^i^B="^ 




3 




3 


/ 


6)15 








ft. 2 .. 3 




(14) 




12 




12 




6)36 
in. 6 


^hr.= 
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86 REDUCTION OF [134-135. 

(1) (2) 

Uur 28rd. 2yd.= 1696jd.. 17s. 6d. 2far.=842far. 

1 mile=n60 " ^£1=960 " 

1696 K3 n A S42 .,, , 

1760 "^ 960 *^^ 



• t3) (4) 

19cwt. 3qr. 161b.=19911b. 9oz. 5fpwt.= 9275thspwt 
1 ton =2000" lib. =1200 " 

g^ton.^n8. __=3nib.^nx. 



(5) (6) 

5 da. 16hr. 40min.= 8200mm. 3pk. 7qt. lpt.=63pt. 
lwk.= 10080 " lbu. = 64 " 

= f^^ Arts, ^^°* -^"^ 



10080 2" -- ^4 

8qr. Sna. 1 in. = 127 fourths of 1 inch. 
1yd, =144 " " 

— yd. Am. 

(8) (9) 

18s. 8d. 3far.= 899 far. f s. = lOd. 2 far, = 42 far. 
£i 9s. 6d.= 1416 " £| = 12s. = 576 " 

899 . 42 , . 

(10) 
4^ d. = 43 ninths of a penny* 
^ej = 9s lOJd. = 960 *' " 
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136-137.] COMMON FRACTIONS. 87 



ADDITION. 

(2) 
(3) 

l+i=A+A=H; i+i=A+A=H ^««- 

(1) 
t + A+A+H=M+M+iB+itf = Wi^" =2m 

612 = least com. denom. 
612-r- 9=68; 68x 5=340 let numerator, 
612-4-12=51; 51 X 7=357 2d 
6124-18=34; 34x 5=170 3d " 
612^17=36; 36x21 = 756 4th " 

1623 =aom. 
612 )1623 

2m=2iH Am,. 
(2) 

l+A+H+H+«=Hf+AV+m+T^+Hi= 

Hf=3T»A Arts. 
(3) 

J+l+A+A+H=il+^*+IKH+H=W=2H ^"•^. 

(4) 
Vj+f +l+*=TMTr+TV'<V+ A^ +TWir=HSI= ' AVif 

(5) 

*+(*J=)V+i=A+H+A=H=4H An>. 
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8** ADDITION OF [137. 

(6) 



(1) 

(8) 

(9) 
(10) 

(11) 

(12) 
11 2 

-Of 6j = jj0f_ = f|;^0f^=V; 

2 
99 , 30 693 . 480 1173 ,„,, . 

i6 + T = ir2 + n2 = -n2- = '<'^'^^"'- 



15 (13) 

I .n 15 , * ^, 37 _ 8T . ■ 

4 
16 , 37 180 , 296 476 ,,, . 

T + I2 = %: + 56 = ^ ^-= '^' ^""- 
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137.] COMMON FRACTIONS. 89 

(14) 

s (15) 

T^n ? 2 8 44 88 ^88 88 ^^ 
2 

(16) 

81+41+* Of i6=v+v+v=m+m+H4= 
(It) 

3+9+5=16; | + J+l=H+M+H=fl=2A; 
16+2^=18^ Ans. 

(18) 

85+28+25=88 ; i+^+^=A+iJ+^r=i*=l/l 5 
88 + l/r=89y\ Ana. 

(19) 

54+56+51+50=210 ; f +|+TV+H=li+H+ij+H= 
2^+210=212^ Ans. 

(20) 

3+t+5=15; A+i+l+i=H+M+fi+5\=H=lti; 
lfJ+15 = 16H Ans. 

m 

22+20+21=68 ; f+KHIf8 f m+T'5S=m=Vj'5 5 
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90 



ADDITION OF 



[137-138-139. 



(22) 
18 + 19 + 19+21+20=97 ; ^'j+^j+| +^^+|3 = 

(23) 

17+25+46 = 88; |+|+tV-H+H+H=H= Hf ? 

HH-88 = 89if Ans. 

(24) 

112 + 9+225=346; f+TV+T\=H+M+M=W = Hi 
346+lj^=347|^bu. 

250 + 62 + 104=416 ; inH=¥si+m+U'o = mi l 
lMt+416=$4nf|g Ans. 

(1) 
f yd.x3ft.xl2m=Vin,= 13Jin. ; 13^ia.+f m.= 14TJf in. 

(2) 
i wk.X 7X24=56 hr.; Jda.x24 = 6hr. ; then, 
561ir.+6hr.+^hr.=62Jhr. = 2da. 14Jhr. Ans. 

(3) 

fcwt X4x25xl6=1000oz. ; ^ Ib.X 16 = 114f oz. ; 15 oz. ; 

|cwt.X4x25Xl6=1066f oz; 71b.= 112oz. ; 1000 + li4| + 

15 + 1066f+ 112=23081 oz. = lcwt.lqr.l91b.4Joz. 

(4) 
ilb. Troy=2oz. Spwt. ; |oz.=2pwt. 12gr.; 

2oz.8pwt.+2pwt. 12gr. = 2oz. lOpwt. 12gr. Ans. 



(5) 
I of a ton=8cwt. 3qr. 131b. 142 



oz. 



y*j of a cwt.= 



Iqr. 161b. lOfoz. 



9cwt. Iqr. 51b. 8|oz. Ans. 
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by Google 



139.] COMMON FRACTIONS. 91 

(6) 
J of a chaL=20 bushels ; 
f ofabash.=: Ipk. 5^qt. 

20 bu. Ipk. 5f^qt. Ana. 

f of atun=3hhd. 

|ofahhd.= 37 gal. 3qt. Opt. Ifgi. 

3hhd. 37gal. 3qt. Opt. IfgL Ans. 

(8) 
i^ of f of a common year=54 da. 18 hr. 
f of f of a day = 5 hr. 

J of J of f of 19^ ^^' = 3hr. 47 mm. 30 sec. 

55 da. 2hr. 47 mm. 30 sec. 



P. 

I of 1 9 sq. ft. = 11 sq. ft. 57| sq. in. 

f of a sq. in.= |sq. in. 



I of an acre=2R. 20 P. 



2R. 20 P. 11 sq.ft. 58g>jsq. in. Ans. 

(10) (11) 

I of a yard=5| inches j of a ig =13s. 4d. 

j of a foot=4 " f of a shilUng= 6fd. 

f ofaninch=J. " 13s. lOfd. A. 

7 inches. Ans, 

(12) 
|-of a mile =7 fur. 
|ofayard= 2 ft. 

I of a footr= 9 in. 

7 fur. 2 ft. 9 in. Am. 
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92 ADDITION OP ^1 29. 

(13) 
I of a leap year =219 da. 14 hr. 24 min. 
]} of a week = 2 da. 8 hr. 

I of a day = 3hr. 

222 da. 1 hr. 24 min. An8. 



(14) 
f of a pound Troy=*r oz. 4 pwt. 
i of an ounce = 3 pwt. 8 gr. 
f of a pennyweight = 15 gr. 

7oz. 7 pwt. 23 gr. Ans. 

(15) 

^ of a Circle =1 sign 26° 50' 31^^" 

3f signs =3 signs 18° 45' 

I of a degree = 40' 

i of 54. minutes = 1' 8f ^' 

6 signs 16^ 16' 40^^" Ans. 



(16) 

I of a yard = 3 qr. 2 na. 

I of f of a quarter= 1 J na. 

8J nails = 3jna. 

1yd. Oqr. 2|na. Ans. 

(17) 
^Y of a cord = 1 cord ft. S cu. ft. 

f of a cubic foot = 960 cu. in. 

J of J of 24^ cu. ft. = 2 en, ft. 1234^ cu. in. 

1 cord ft. 11 cu. ft. 466f cu. in. A. 
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139-140.] COMMON FRACJTIONS. 98 

(18) 

f of i of 4 cords =1 cord 4 cord ft. 

f of y«ff of 16 cord ft. = T " cu. ft. 864 cu. in. 

|of31icu.ft. 1 " 1 " 864 " 

2 cords 4 cord ft. 2ca. ft Ans. 



(19) 

I of 3 B. B.=3 yd. qr. 2 na. 

^ of a yard= Iqr. 2} na. 

3 yd. 2qr. Ofna. Ans. 



(20) 
I of 3 A. IB. 20P.=2A. 2R. 32 P. 
f of an acre = * 1 R. 20 P. 

f of 3R. 15 P. = 2R. 2U P. 

8 A. 2IL 83JP. Ans. 

(21) 
^ of a ton =:llcwt. 2qr. 161b. 10 oz. lOfdr. 
^ofacwt. = Iqr. 61b. 

^ of an oimce= 6| dr. 

11 cwt. 3 qr. 21 lb. 11 oz. 1 J dr. Ans. 



(22) 
i of f of a mile=2fur. 16rd. 
f of a furlong = 24 rd. 
^ of a rod = 2ft. 
J of a foot = 6 in. 

3 fur. Ord. 2 ft. 6 m. Ans. 
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H 





SUBTRACTION OF 




[141. 




SUBTRACTION. 






CO 


(2) 


if- 


(3) 


(4) 


=U f-l= 


(5 
=11- 


) 



(6) (1) 

(8) 
37H-i of H= W-f*='ir- W = ''M^=35H 

(9) (10) 

(11) 

¥-H=W-H=W=24,v 

(12) 

A of 3-i of ^=f-^=ie-fyv=i«=iiiT 

(13) 
foffofi-|=i-f=|-f=i 

(14) 
3|-f of f = V-TV=H-if =H=3A 

(15) 

I of v-iof f=v-v=v-V=V=i| 

(16) 
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141-142.] COMMON FRACTIONS.- 95 

(17) (18) 

*-l=H-H=A 5-lJ=V-V=y=3| 

(19) 
(20) 

8f+ioi=uH; 26i-nH='i*; iH5-H«=«H ^"«. 

(21) 
9-1 of |=9-H ; 8iJ+iof i=W+l« = Vrf'=8t ^"s. 

022) 

I of t=x*5 ; J of i=^j ; ^ of ■^= J of the whole vessel sold ; 

TV-|=ii *I»e part left. 

(23) 

i of I of ^ of Ap=$120 ; I of i of 8 of »jp=|192 ; 

192-120=|s72 Ans. 

(24) 

2i-H=|-¥=V-¥=f ^n«. 

(25) 
81i-12f=V-V = \V-W = 18tt ^"* 

(26) 
10|+24f =364 cords ; 35J-16J=18}| cords, ^n« 

(21) 

MA+56H=lllif; 43t|+34j=18i ; 111^J-T8|= 

33]^ pounds. Ans. 
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86 SUBTBACTION OF [142-143-144. 

(28) 
15^+12J=28,V; 50i-28^=$22/, Atu. 



i+i=A ; 


(29) 


27J+321=69H' 


(30) 
59H-40H=18| Am. 


(2) 


(3) 


(4) 


(5) 


(.2) 
12^=12^ 


(3) (4) 
115| 78^=78A 
m 4^= 4,iV 


2^ 


76J 73H 


(5) 
48A=48i^ 

41H=41H 


(6) 
287/r =287^ 

104^=104^5^ 


en 

1 of apound=10 
f of an ounce = 


182,!^ 

(1) 
oz. pwt. gr. 
12pwt. 12 gr. 



9oz. 7 pwt. 12 gr. Ans, 

(2) 
f of a ton = T cwt. 2 qr. lb. oz. 

} of |=Jlb.= __^ 8oz. 

tcwt. Iqr. 241b. 8oz. An9, 
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144.] COMMON FRACTIONS. 97 

(3) 
I of f of a hhd.=if hhd.=30 gal. 
|of ^of aqt. = fqt. 

29gaL8f qt. 
(O 
f of aL. =lmL 6far. 16 rd 
I of a mile = 5 far. 

Imi. Ifor. 16rd. Arts. 

(5) - (6) 

IJ slxillings=ls. 8d. U ^^ ^ degree =45' 

• } of IJd. = 5d. f of I of a deg.= 6^ 25^ ' 

Is. 3d. Ana. 38' 34f ' 

If of square mile=600 A. 
36J acres = 86A. 3R. 4| P. 

563 A. OR. 35JP. Arts. 

(8) 
^ of a ton =11 cwt. qr. 14 lb. 4| oz. 
J of 12 cwt. = 6 cwt. 2qr. 161b. lOf oz. 

10 cwt. 1 qr. 22 lb. 9Jf oz. An8. 

(9) 
If pound Troy = 1 lb. 9 oz. pwt. gr. 

iof an ounce = 3 pwt. 8 gr. 

lib. 8oz. 16 pwt. 16 gr. 

(10) 
2| cords =2 cords 3 C. ft. cu. ft 

} of a cordft.= 12 cu. ft. 

2 cords 2 C, ft. 4 cu. ft Am. 
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98 MULTIPLICATION OT [144-146. 

(11) 
J of a yard=6m. 

} of an inch =f in. 
6 J in. 

(12) 
JoffofBb)=4§ 4 3 03 Ogr. 

t of J of 3 = 16gr. 

4§ 3 3 23 4gr. Am. 

(13) 
2^ A.=2 A. 1 R. 19 P- sq. yd. 
1 « " 1 " 9 " 

lA. IR. ITP. 21Jsq. yd. Ans. 

(14) 

loz. AToirdupois=^ of 14 oz. llpwt. 16 gr. Troy= 

437^ gr. Troy ; 1 oz. Troy =480 gr. Troy j 

480-437^=1 pwt. 18igr. 



MULTIPLICATION. 

(1) (2) (8) 

4 4 

25 5 



■ (O (6) 

Hx¥=W=iiA |°fjx^=i6 
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146.} COMMON FB ACTIONS. 99 

(6) 3 

(1) 3 

2toffxV=Yof|x^=44 

(8) 6 (9) 

4*offx36=?^X?X^=1584 VX W = 'ir=608A 

(10) 72 (10 

(13) (U) 

( 12 ) 155 335 

lj0xf=54O6 «?X^=69,5 'J^xf=in25 

(15) (16) (17) 

jXf=V--3* Vx|=V=12f 7ix8=^x?-68 

(18) 
9J X 181=-. 1/ X V = MP = I'^H 

(19) 
(20) (21) (23) 
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100 


MULTIPLICATION OF 




[146. 


(23)^ 
6 4 1 


(24) 




(25) 


3 
2 ''^ i^J °^ 10=A 




h'h- 


(26) 

2 

**X^-18 


(21) 
2 


261-. 
2 


=130| 


(28) 
3 


(29) 
T 

5iXiof3i=^x|of 

1 


2 



(80) 
842iX 1i=*¥^ X y ="|»i=6316| 



(31) 
2 



(32) 
42 
£ W_8t8_ 

J:0^11 65"*** 
5 



(33) 

2 2 

lx??x^=# 



(34) 



t 
t± 

5 



2 '(36) 

♦xHofHo 



(35) 

n^^^i 3 ' 

3 

(31) 53 

2 
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146-147.] COMMON FRACTIONS. 101 

(38) ^ (39) 

-of ^X^of y-25-2-" T^|^7 °^ $''j-2i-^" 
i ■ 3 

(40) 2 ("> 2 

8 

(43) (44) 

9 3 

bi$ 45 ,,.^„„, ^^x^^-*^-t22* 

4 

(45) 



4 (*«) 



8 

(47) (48) 

l}x6|=fxV=W=»'fJ 2ix3|=|xV = VV=«8/« 

(50) 
5 (49) 103 

^xli=55 cents. >l5^x^=^-^xf=m^=BH 

8 

(51) 
2ix 11}=4x V=H*^=43| sbiUings. 

(52) 
13 25 

20|xl5|=^x^-?^=$325 
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102 MULTIPLICATION OF [147-14:8. 



(68) 
3 








(54) 
3 

5 2 


^55) 
2 4 


13 


(57) 


11 
6 
4 


(56) 
4 


9|xJof3J = 


'A' 


<|«, 


b'' 


=$lfi.= 20| 


22jxf= 


5 
'2 ' 


(58) 
5_25_ 


12J days. 



(59) 
16 

Axl06f=^^x?|?=^=5Jhou™. 

7 . ^''^ 

-x-=^=B's share before selling ; 

2 

— X Q=T^ =C's share before sellmg : 

2 

1 

px|=J=I>'8 share. 
8 
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148-149.] COMMON FRACTIONS. 1^3 

(61) 
40 

?^X-=120 A.=what A owned; 
1 9 

40 

i??x|=80 A.=what A sold ; 
1 f 

20 

?? X2=20 A.=wliat B sold to a 

DIVISION. 

(1) (2) 



2 

(4) 
3 



(3) 



(5) (6) 

9 (8) 

1 U 

(9) (10) 

3 4 9 7 

A 40 
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104 DIVISION OF [149. 

' (11) 

4 

|ofK|of|4x|=Hf 
9 

. 3 (12) 

^ ^f ♦.*«* 8 3^45 135 , . 

4 



(13) (14) 

1 2 

I of |-f.| of |=ix|=i V-H= V xtf = Vi»=6iA- 
4 2 

(16) 
25 

2 
(16) 

29 (IT) 

4i-^=?^xg=1363 4f-5=»:b=*=J 



(18) (19) 

26 11 

9t,-.12__Xj^=M _of_^_=^X^=-=li| 

8 



(20) 

56 

$ 
3 



'»**»' J=fxW-I=^ 
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149.] COMltON FBACnONS. 105 

25 (21) 

6 - W.13 125^ I 125_-. 
-of _-.-=-jpX--— -9A 

8 

(22) 
1681 

1 6 



(28) 
3 5 

1 )< ^0 2 l W ^" 

4 lU 

(24) (25)1 

11 11 

(26) (27) 

3 



(28) (29) 

if 

5 2 



(80) (81) 

4 

Tft-2I=Ti, V-A=^x^=40 
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106 DIVISION or [149 

( 32 ) ( 33 ) 

140 8 2 

5 
(34) (35) 

**-"-^^T~5-* i°* 00 27-25^20-^' 

5 25 



(36) (37) 

J^H=JxH=m |of|-^fof|4xH=HI 



2 



(38) 



^Of jOfg-jOf-=-X- = li 



(39) 
13 

*P • t^T- — X|00 2 825J 



(40) 
xa,UH-H= up xf 1=4193^ 

(41) 
1081 

«^-.HI=^xi^=^=1604«A 
32 
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149.1 COMMON FRACTIONS. 107 

(42) (43) 

8 

8 

(44) 

1 (*5) 

3 

(46) 
111 



11 



(il) 

10 



3 



(48) 



(49) 
2 



(50) 
13013 

6805i-^|ofV=^xl=72M 
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1<*8 DIVISION OF [160. 

(51) (62) 

4 

(63) (54) 

(55) (66) 



(51) (68) 

6 

(59) (60). 

(61) 
73 

146-.6J=^X^=27| 

8 

(62) 
289 2 

680H86t<$,=?!?£ xii=^^-14Jt 
^ ^ ^ ""M* 41 ~*^ 
41 

(«3) (64) 
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160-151.] COMMON FBAOnONS. 109 

(65) (66) 

1 

(67) 
165t^8J=l^XA=W^ = 19HW>. 



(68) (69) 

111 2 

188i-r9|=^X^=^ = 14fbbl. 3|-8=V-f8=*| 

16 

(10) (11) 

8 

7t-8=V-H8=$fJ io|^|=«x|=^=$13i 



(12) 
193 

84A-l--Y^x|=^=108A bushels. 



(18) (14) 

3 
6AH-6i=|*x^=fyd. 125|^31A=i44-5-Hft=4<Ia. 



(15) 

7 

8H^H=^x5=y=24i bottles. 



(16) (11) 

l5J-5-ll=ip-7-ll = V'=14cla' 6-i-4 = V-4-4=$10i 
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110 COMPLBI FBACTIONS. [151-152 

9 
81-r}=^X^=36; 36^8=4i Aru. 

(79) 

(80) (81) 

21 2 

1 0>.4_21 5_105_ . 4a^5i_^*y2_^ 

(82) 
508 

2540^-! of |=?^x¥=l6096 Jna. 

3 

(83) 
2 

»A-^f off =^^xf|=^= HA weeks. J«r. 



COMPLEX FRACTIONS. 
(1) ^ (2) 

(3) (4) 

25 4 



^=V-A=VxV=W=2#f x^T'^r 



100 

1 
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162.] COMPLEX FBACnONS. Hi 

(5) (6) 

(1) (8) 

5 



8i 

(9) 

^ of nf ~A of H*~ " ■ ^ ~ «>j> /r^$ ^" 

(10) 



60 t 
9 61 



18 
-?5A_= V/ - V =*-^X -^= V =24 

|of n " -^ j^-^w ^ * 

7 



(11) 

4 
93 ^ 

l 



(12) 

8 

I o£ A of g=| of A of V-^ V=| of A of !Jxi=A 
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112 APPLICATIONS. [153. 



APPUCATIONS IN FRACTIOKS. 

(1) (2) 

10 3 11 

t 

(3) 
129 

1 
(*) 
361 

2 

(5) 
62 

106 

(6) 
19 

7H|=?x|=$V cost of one ton ; 
8 p 

2 
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153.] COMPLEX rRACnONS. 113 

(T) 5 3 

i-l=|Xf=Hfpriceoflyd.; V-if=yx|^=15rd. 



(9) 
6Hi=Vx|=^=33ipk.=8bu. IJpt 

(10) 

} league = 2 mi. Ofar. ra. 

^ xmle = 5 " 24 " 

ImL 2 fur. 16 rd. 

(11) 
i^^ mi. =4 mi. T fur. 8 rd. 

^fur. = llrd. 2 yd. l^ft. 

I of Hyd. = 2^ ft. 

4 mi. Tfur. 19 rd. 3 yd. 0^^*- 

(12) 
36f -Mi = ^ -^ *=20J days. 

(13) 
4| X 5J = 122, yalue of cloth ; 22 -r- 1| = H- "^ ¥ = l^**- 

(14) 

100 -^ 14§ = -^ -r V = It = remainder ; 27f - if = 

iij.-» 7 5 — .i22.i._ 30^ __ 9^2^ — 20^ = subtrahcnd or nnmber. 
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114 APPLICATIONS. [153-164. 

(16) 
f of $6300=*2TOO, A's share ; ^ of $6300=12800, B's share ; 
2700+2800=15500 ; 6300-5500=$800, C's share. Ana. 



(16) 
J— 1=^; 1— Tb=Hj ^^^^^ 1 diminished by ^q of itseL 
leaves ^ of itself, any number diminished by ^ of 
itself will leave ^ of itself; hence, 34 is ^ of the 
required number ; 

34 ^ iJ = 40 Ans. 



(IT) 






fof£15 =£4 58. 


8d. 


2^ far. 


£3f =£3 8s. 


6d. 


^ " 


i of f of f of jei = 2s. 


lOd. 


H" 


) of 1- of a shilling — 


3d. 


If" 


£1 Its. 


5d. 


0|far. 



Ans. 



(18) 
John's marbles are f of James' marbles, and all the marbles 
will be y of James' ; of these 14 parts, John must have 
6, and James 8 of them ; John has ^^^ of 56 = 24, and 
James, ^Sj. of 56 = 32. 

(19) 

|. of 2000 = 85 tf acres ; | of 857| = 57 If acres sold ; 

857| — 57 If = 2854- acres retained. Ans, 

(20) 
I of 240 = 80, A's ; ^ of 240 = 24, B's ; | of 240 = 30, C's ; 
i of 240 = 40, D's ; 80+24+30+40 = 174 ; 240-174 = 
66, the remainder. 
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164.] COMPLEX FRACTIONS. 115 

(21) 

I of 3740 = 112461 ; 1246f + 156^ = $1403, whole gain ; 

$1403 -7- 3 = $467|, annaal gain. Am. 



(22) 

l + * = V=Wi^^w^t they gave for it; If + tV = *2^ 
what they sold it for ; the first paid 6 parts as often as the 
second paid 7 parts ; therefore, the first most have ^ of 
iV = ^V^ } ^^^ ^^^ second iV ^^ iV == ^oV ^^^* 

(23) 

I of 126f=79f bushels; 79^ X $2^ = tH^f ; 
126f - 19} = 4t4 bushels ; 47^ X If = 83i 

$257)1 Am. 

(-24) 
H+i = U = tm ; 19\ ^ Hh = H bnsbels. Ans. 

(25) 
f492| = ^ of the capital ; |492| -{- 2 = 1246^, which is -f, 
of the capital ; $246^ X 7 = 11724), A's share ; |246| X 
5 = $1231}, B's share. Ans. 

(26) 
63 -^ i = 72, what he had m the second field ; f- of 72 = 120 : 
120 -4- 4 = 80, what he had in the. third field ; 63 + 72 + 
30 = 165 sheep. Ans. 
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116 ADDITION AND SUBTRACTION. [166. 



DUODECIMALS. 

ADDITION AND SUBTRACTION. 



(1) (2) 

8G'-rl2=tft. 2' 'I50"-M2=62' 6"; 62' 6"-rl2=5ft. 2' 6 ' 



(3) (4) 

87000'"^ 12=3083" 4'"; . 6V-i-12=5tt.r Ana. 
3083"-j-12= 256' 11"; 
256' H-12=21ft.4'; (6) 

21ft. 4' 11" 4'" Ans. 470"'-=-12=39" 2'"; 

39"-7-12=3' 3"; 
3' 3" 2'" Ana. 
(6) 
875" -5- 12 = 31' 8"; 
31' -^ 12 = 2 ft. t ; 
STft. r B" Ans. 

(») (8) 

8 ft. 9' 1" 32 ft. 6' 6" 0"' 



f/f 



6 ft. V 3" i '" 29 ft. 7 

16 ft. 4' 10" i'" Ana. 3 ft. 6' 5" 5'" Ana. 



(») (10) 

9 ft. 6' 4" 3'" 125 ft. 0' 6" 0'" 

12 2 9 10 45 11 2 

26 6 12 6 

*0 10 3 183 ft. 6' 6" 2'" Ana. 

87 ft. 10' 7" i'" Ana. 
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156-160.] MULTIPLICATION. 117 

(11) (12) 

84 ft. V 0" 0"' 127 ft. 3' 6" 4'" 11"" 
96 11 40 10 7 5 

42 6 9 10 8tft. 2' 7" 9"' 6"" A. 

6 7 11 



223 ft. 8' 4" 9"' Ana. 



(14) 

(13) ' 325 ft. 7' 6" 2'" 

425 ft. 9' 10" 0"' 217 10 9 

107 10 9 8 543 ft. 6^ 3^^ 2 ^" sum. 

317 ft. 11' 0" i'" Ans. 107 ft. 8' 9" 2'" diff. 



(1) 
12 ft. ^ 

1 6 



IIULTIPLIOATION. 




(2) 


(8) 


9 ft. 6' 


12 ft. 5' 


i 1 


6 8 



5ft. 


2' 


6" 


12 


6 




Hft. 


8' 


6" 


2 


i 




5 ft. 


10' 


10" 


35 


5 






6 ft. 6' 6" 8 ft. 3' 4" 

38 74 6 



438q.ft. 6' 6" 82 sq.ft. 9' V 



41 cu. ft. 3' 10" 

• (O 
35 ft. 4' 6" 
9 10 

29 ft. 5' 9" 
318 4 
347 sq. ft. 10' 3" 



45 ft. 


(6 


) 

4' 


8" 




12 




2 


9 




2 ft. 




10' 


0" 2'" 


3"" 


1 




6 


8 6 




544 




3 








554 8q. ft V 8" 8'" S" 
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118 DUODECIMALS. [J 


l60- 


161. 


(6) 

, 140 ft. C 2" 4'" 




(7) 
279 ft. 10' 


6" 




20 10 


4'"- 


8 


4 




116 ft. 8' 1" 11'" 


7 ft. 9' 


3" 


6'" 


2800 3 10 8 




186 7 
194 sq.ft. 4' 



3" 





2917 sq. ft 0' 0" V" 


^im 


6'" 


(8) 
Uft. 6' 8" 




(») 
18 ft. 9' 






2 9 


"i"' 


15 10 
15 ft. 7' 


~6" 




10 ft. 10' 8" 




29 6 




281 3 






89 8q.ft 11' 2" 


3'" 


296 sq.ft. 10' 


6" 




(10) 
70 ft. 


9' 


(11) 

75 






12 
lUt. 


3 

8' S" 


42 
8150 sq 


ft. 




849 











9)866 sq.ft. 


8' 3" 






' 


96 sq. yd. 


2 sq. ft. 


8' 3" 




(12) 
118 




(13) 
18 ft. 0' 






25 


14 


in = 1 ft. 2' 






9)2950 sq.ft. 
327j8q. yd. 




3 ft. 0' 
18 







21 sq. ft. 

(14) 

27x22=594 sq. ft. =66 sq. yd=square measure of the side ; 

.40x 66=126.40 -^ns 
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161.] MULTIPLICATION. 119 

(16) 
46x37 = 1665 8q.rd.=10 A. 1 R. 26 P. Ans. 

(16) (17) 

1 1 2 ft. 5' 4 ft. 6' X 4 ft.= 18 sq. ft.=8q. meas. of stone, 

27 9 6 ft. 9'x264=1782 sq. ft.=sq. meas. of walk, 

84 ft. 3' 9" 1782-T- 18=99 stones. Ans. 
3035 3 

8119sqit.6' 9" 

(18) (19) 

64 ft. 6' 6 ft. 9' 

64 6 4 8 



32 ft. 3' 0" 

4128 

4160 sq. ft 3' 0" 

4160 sq. ft. 3'=4160^sq. ft. ; 

4160ix. 05=1208.01^ 



4 ft. 


6' 


27 





31ft. 


6' 


2 


10 


26 ft. 


3' 


63 






89cu.ft. 3' 

(21) 
' 18x7x4=604 cu. ft. 
604-4-128 =3f| cords. 



924 sq. ft. 8' ( 22 ) 

924f sq. ft.-5-9=102|^sq. yd. ; 48x9x3J=1612cu.ft. 

L02§^X.18=$18.49| Ans. 1512-M28=11^ cords. 

(23) 
2HX 15X10=3226 ca. ft.=5572800 cu. in. ; 
5572800-^231 =24124^ gal. 



(20) 

97 ft. 
9 


4' 
6 


876 ft. 


0' 


48 


8 
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120 DUODECIMALS. [161. 

(24) 
1 2 ft. 4' 8 X 4 X 2 = 64 ca. in. = contents of a brick ; 

^8 1654X1728=2686412 cu. in., in pile ; 

98 8q. ft. 8' 2685412-^64=41968 bricks. ^ns. 
15 " 9 ' 

1564 cu. ft. 

(25) 

The long side of the ditch = 240 ft. + 7 ft. = 247 ft., and 
the short side = 164 ft. ; the whole length of the ditch is 
247 X 2 + 164 X 2 = 822 ft. ; 822 X 3^ X 6} = 194191 
cubic feet. 



(26) (272 

26 ft. 8' 563-7- 128=40. 51 cu. ft. 

_6 « 51ft. 4'=616' 

13ft. 4' lC.=128c. ft.=1536' 

1«2 9 51ft. i=^^='^G. 

173ft. 4' 4^x3.50=115.4011 
o o 

43 ft. 4' 
520 

849CU. ft. 8' 8" 563cu.ft. 4' 



(28) 
7430-?-27=275cu.yd. 6cu.ft. 
6cu. ft. 1' 4"= 736" 
leu. yd. 27 cu. ft. =3888" 
6cu.ft. l'4"=3Z|^=^cu.yd. 
7430 cu. ft. 1' 4"=275|^cu. yd 



86 ft. 
6 


5' 
8 




24 ft. 
218 


3' 
6 


4" 


242 ft. 
3 


9' 
6 


4" 


121 ft. 
728 


4' 

4 


8" 




88 ft. 
20 


10' 
6 


19 ft. 

776 


5' 

8 


796 ft. 
9 


1' 
4 


265 ft. 
7164 


4' 4 
9 



7430 cu. ft. 1' 4" 
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162-163.] DIVISION. 121 

(29) 
22 ft. 8' 22 ft. 8' 
22 8 J18 9 

11 J 425 sq.ft. 0' ceiUng. 

82 ft. 10' 139 sq. ft. 4' windows 

Jl 6 47 6 doors. 

911ft. 2' Jr6__j6 base. 

_41 5 263 sq. ft. 4' 

952 sq. ft V sides of the room. ' 
425 ceiling of the room. 

1377 sq. ft. V 
263 £ 

9 )1114 sq.ft. y 

123Jf sq. yd.; 123^ X 16 = I19.80J An$. 



nrnsioK. 

(1) 

6ft. 4')29 sq.ft. 0' 4"(4ft. V An$. ^ 
25 4 

3 sq.ft. 8' 4" 
8 8 4 



(2) 

• ft. 6')50ft. 0' 10" 6'"(5ft. 3' Z" An9. 
47 6 



2 
2 


6' 10" 
4 6 






2' 4" 
2 4 


6'" 
6 
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122^ DUODECIMALS. [163. 

(3) 

24ft. 301176 sq.ft. 1' 6"(48ft. 6' Arts. 
1164 

12 1' 6" 

12 1 6 



8 ft. •4')119cu.ft. 2' 6" 8'"(36sq.ft. 9' 2" 
116 8' 



2 6' 
2 6 


6" 



ft. 2')36 sq.ft. 
33 


6" 8'" 
6 8 

9' 2"( 
4' 


2 
2 


5' 2" 
5 2 



(6) 

8 ft. 9')105cu.ft. 6' 7" 6"'(28ft. 1' 6" 
105 0' 



5' 7" 
3 9 




1' 10" 
1 10 


6'" 
6 


8')28 sq.ft. 1' 
27 0' 


6"(12ft. 6' ^n«. 


1 1' 
1 1 


6" 
j6 
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168.J DIVISION. 133 

(6) 
10ft. t')394 sq.ft. 2' 9"(8tft. Z' Ana. 
391 V 





2 r 

2 t 


9" 
9 




It ft. 


(1) 

6')2t sq.ft. 8' 
It 6' 


6"(1 ft. 


t' Am. 




10 2' 
10 2 


6" 
6 






(8) 
168 en. yd. It en. 
2t 


ft. 4' 





42ft. 10')4283 cu. ft. 4'(100 sq.ft. 
4283 4 



12 ft. 6') 100 ft. 0'(8ft. u4w». 
100 



13 sq. ft. 2' 8"=product of two dimensions. 

13sq.ft. 2' 8")86cn.ft. 2' 7" 9'" 6""(6ft. 6' 3^^^" 
19 4 



4 ft. 8' 
2 10 




3 10' 
9 4 


8" 



6 
6 


10' 

t 


t" 9'" 
4 






8' 
3 


3" . 9'" 
3 8 


6"" 







1'" 


6"" 



138q.ft.2" 8" =274176"" 

1- 6""-13 8q.ft. 2' 8"=^f^=,rTk5 



Digitized by VjOOQIC 



124 DECIMALS. [167-168. 



DECIMAL FRACTIONS. 



(1) 

.06 Ans. 


(2) 
1.7 Ans. 


(3) 
.005 Ana. 


(4) 
.27 Ans. 


(5) 
. .047 Ans. 


(6) 
6.41 ^ns. 


(1) 
7.008 Ans. 


(8) (9) (10) 
9.05 Ans. 11.50 Ans. 44.7 Ans. 


(1) 
27.4 Ans. 


(2) 
36.015 .4ns. 


(3) 
99.0027 Ans. 


(4) 
.320 Ans. 


(5) 
200.000320 Ans. 


(«) 
.3600 uina. 


(1) 
5.000003 Ans 


(8) 
. 40.0000009 Ans. 


(9) 
.4900 ^n». 


(10) 
69.0067 Ans. 


(11) 
.0469 


(12) 
79.000415 Ans. 



(13) (14) (15) 

67.0227 Ans. 105.0000095 Ans. 40.204000 Ans. 

(1) (2) * (3) (4) 

137.265 A, $17,005 ^. $215.08 A. $275,005 A, 

(5) (6) (7) (8) 

*9.008 A. $15,069 A. $27,182 -4. $3,059 A. 
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171.] DECIMALS. 125 





ADDITION 






(1) 


(2) 




(8) 


6.035 465.103113 
163.196 .78012 
445.3141 1.34916 

91.5154 .3549 
1306.1805 Ana. ^1.11 

528.691893 Ana. 


51.406 

91.004 

4.6 

.06 

.3 

159.310 Ana. 


(4) 


(6) 


(6) 


(7) 


.0009 

1.0436 . 
.4 
.05 


.0049 

49.0426 

31.0410 

360.0039 


5.114 

3.456 

.543 

11.4951 


3.154 
41.5 

.00851 
31.5 


.041 


446.0924 


21.2081 


88.16257 



1.5415 

(8) (9) (10) 



54.34 


11.25 


375.94 


.315 


1.149 


5.732 


14.195 


1759.5 


14.375 


1.5 


3.1 


1.5 



71.010 1835.599 397.547 



(11) (12) (13) 

.005 90.00 2.025 

.0057 .19 . 5.0027 

,31.008 .018 47.000126 

.00594 .00211 150.0000017 

31.02464 '^^^^^^ 204.0278277 
90.210129 
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DECIMALS. 


[171-172-173 


(14) 




(15) 




(16) 


.327 




.05 




25.126 


.0056 




.027 




9.08 


400.000084 


.00476 




12.74 


.00001560 


.0190 




18.508 


400.33269960 


.0001279 




20.009 






.1008879 




$85,463 


(17) 


(18.) 


(19 


) 


(20) 


126.90 


1.025 


225.50 


9.375 


420.756 


.997 


127.055 


2.125 


317.061 


.88 


75.28 


1.625 


200.473 


.9876 


$427,835 


6.09 


$1065.190 


3.8896 






$19,215 


(21) 


(22) 


(23) 


(24) 


• 

(25) 


296.75 


16.408 


99.875 


97.004 


37.874 


126.125 


4.875 


87.078 


25.019 


60.009 


97.375 


6.00 


59.44 


65.956 


19.046 


100.10 


2.378 


60.506 


4.878 


27.705 


60.625 


.625 


21.303 


55.154 


$134,634 



$670,975 $30,286 $328,202 $248,011 



(1) 

875.0500 
.0467 


(2) 

410.0591 
41.496 


IJN. 


(3) 
7141.60400 
.09046 


875.0033 


368.5631 




7141.51354 


(4) 

57.490 

5.768 


(5) 
3.0750 
.3054 


(6) 

1745.30 
173.45 


(t) 

.7000 

.0054 


51.722 


2.7696 


1571.85 


.6946 
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DKCIHALS. 


127 


(8) 
1.00015 
.105 


(9) 
754.355 
150.43 


(10) 
1754.754 
375.49478 


.89575 Ans. 


603.925 An$. 


1379.25922 Ant. 


(11) 

ita.oi 

75.304 


(12) 

35.49 
17.541 


(13) 
.7 
.000007 


99.706 


17.949 


.699993 


(14) 
896. 
67.0008 


(16) 
1. 
.001 


(16) 
6374. 
59.1 


S28.9992 


.999 


6314.9 


(H) 
865.0075 
.000005 


(18) 
21.004 
.0098 


(19) 
260.3609 
.0000047 


365.007495 


20.9942 


260.3608953 


(20) 

10.0302 
.000019 


(21) 

2.03 
.0006 


(22) 

looo; 

.001 


10.030181 


2.0294 


999.999 


(23) 
2500. 
.25 


(24) 

200.027 
97.0120 


(25) 

1. 

.5768 


2499.75 


103.0150 


.4232 


(26) 




(27) 
700. 
617.375 


127.25 
84.125 


500. 
328.075 


116.7 


171.925 acres. 


$82,625 



328.075 
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DECIMALS. 



[174-176-176 



(28) 



325.50 
97.125 
60,875 

$483,500 



510.10 
483.50 
$26.60 



(29) 

, ^ , 

1.05 225.025 
20.007 98.18306 
40.1255 126.84194 
37.00056 

98.18306 



(30) ' 

1240.06 
1867.985 

3108.045 
2346.86 5 

$761.18 







MULTIPLICATIOK. 




(1) 

2.125 
.375 




(2) 
.4712 
6.6 




(8) 

.0125 

.004 


10625 
14875 
6375 

.796875 




28272 
23560 

2.63872 




.0000500 


(4) 
6.002 X .25 = 


1.50050 473.54 


(5) 
X .057 = 26.99178 


137.549 


.(6) 
X 75.437 = 


10376.283913 



8 X .7495 X 73487 == 165235.5195 

(8) 
.04375 X .47134 = .0206211250 



(9) 
.871343 X 75493 = 28033.797099 

(10) 
49.0754 X 3.5714 = 175.26788356 
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176«1 DECIMALS. 129 

(11) 

.673006 X .000754 = .000432046770 

(12) 
.376494 X 577.75 = 216.94166860 



(13) 
000294 X .000001 = .000000000294 

(14) 
300.27 X 62 = 18616.74 

(16)* 
98.01401 X 10.03962 = 933.8253160762 

(16) 
696.04 X. 000012 = .00715248 

(17) 
88049.079 x .000016 = .608786264 

(18) 
1192.08 X .000024 = .02860992 

(19) 
76098.158 X. 000032 = 2.435141066 

(20) (21) 

36000 X .036 = 1296 126000 X .0026 = 312.5 

(22) (23) 

50000 X .0000075 = .375 .48 x .0075 = .0036 
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180 DECIMALS. [176-177. 

(24) 
16.25 X 9.125 = 148.28125 sq. rd. 

(25) 
12.0t X 1.005 = 12.13035 sq. ft.* 

(26) 
.875 X 2T.5 = $24.0625 

(27) 
25.125 X 127.045 = $3192.005625 

(28) 
11.75 X 17875 = $210.03125 

(29) 
35.08 X 420.25 = $14742.37, cost of farm ; 
37.50 X 196.175 = 87356.5625 ) 
36.128 X 224.075 = $8094.709375 ) 

$15451.271875, price, when sold. 
15451.271875 - 14742.37 = $708.901875, gain. Ans. 

I?i5 <'«) 



64.85 X 2.94 = $190.6590 = price obtained at sale ; 

37.5 X 2.75 = $103,125 ) 

27.35 X 3.125 = $85.46875 j 190.6590 

$188.59375 l^^-^^^'^^ = cost ; 

$2.06525 = gain. A. 

CONTRACTIONS IN MULTIPLICATION. 
(1) 

479.64 X 10 = 4796.4 ; 479.64 X 100 = 47964 Ans. 

(2) 
69.4729 X 1000 = 69472,9 ; 69.4729 X 10 = 694.729 Ans. 
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DEOIXALS. 



131 



(3) 



41.53 X 10000 =415300 ; 41.53 X 100 = 4153 Ans. 

(O 
21.04 X 100 = 2704 ; 27.04 x 1000 = 27040 Ans. 

(5) 
129.072 X 1000 = 129072 ; 129.072 X 10 =: 1290.72 Ana. 

(6) 
87.1 X 10000 = 871000 ; 87.1 X 100 = 8710 Ans. 

(f) 
140.1 X 1000 = 140100 ; 140.1 x 10 = 1401 Ana. 



(2) 


(3) 


54.74943 67 


475.710 564 


4.714753 


0.3416494 


21899775 


142713 


3832461 


19028 


54749 


476 


21900 


285 


3832 


19 


274 


4 


16 


162.525 Ans. 


258.13007 Ana. 




{*) 


(5) . 


3754.4078 


4745.679 


.734576 


751.4549 


262808546 


4746 


11263223 


237284 


1501763 


3321975 


187720 


1898 


26280 


237 


2253 


19 


2757.89786 Ans. 


4 




3666163 Ans. 
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DECIMALS. 



[180. 



DIVISION. 



(1) 

1.11)4.6842(2.22 Ans. 
4 22 • 



(2) 
1.505)12.82561(8.522 Ans. 
12 040- • 



464 (3) 

^22 33.66431 -r 1.01=33.331 

422 
422 

(4) 

.oloool-^.ol=l.oool 



7856 
7525 

3311 
3010 

3010 
3010 



(5) 
24.8410 -r .002 = 12420.5 Ans. 



(6) 
.0125 ^2.5 = .005 Ans. 



.051 -^ .012 =4.25 Ans. 



(8) 
.063 -7- 9 = .007 -4ns. 



(9) 
1.05 -r 14 = .075 ^ns. 



(10) 
5.1435 ^ 4.05 = 1.27. ^ns. 



(11) 
.46575 -^ 31.05 =.015 Ans 



(12) 
2.46616 -^ .145 = 17.008- Ans. 



(13) (14) 

75.15204-r 3=25.05068 389.27688-^ 8=48.65961 

H- .3=250.5068 -f- .08=4865.961 

-4- .03=2505.068 -v- .008=48659.61 

-f. .003=25050.68 -f- .0008=486596.1 

^.0003=250506.8 -^ 00008=4865961 



Digitized by VjOOQIC 



180-181.] DECIMALS. 133 

(15) (16) 
874.598+ 9=41.622 1528.4086488+ 6=254.7347748 

+ .9=416.22 + .00=25473.47748 

+ .09=4162.2 + .006=254734.7748 

+ .009=41623 + .0006=2547347.748 

+ .0009=416220 + .00006=25473477.48 

+.00009=4162200 +.000006=254734774.8 

(11) * (18) 

125.7)17.543275(.1396646+A .7493)1437.5435(1918.515 + 

(19) (20) 

.0374).000n7089(.004735 A. 9.60)1674.35520(174.412 A 

(21) (22) 

1128)120463.2000(69.7125 A 34.75)47.54936(1.36832 + ^4. 

(23) (24) 

.00573)74.35116(12976.816+ 75.714).37545987(.004958 + 

(25) (26) 

154.125^-25=6.165 ca. yd. A. $167,875-^17 =$9,875 A. 

(27) (28) 

$97.223^45.22=$2.15 A. $232.655-r-375.25=$0.62 A 

(29) (30) 

$2.25-7-.125=181b. Ans. 34-5-4.25=8 suits. Am 

(31) 
366.52-^26.18 = 14 days. Ans. 

(32) 
$2.225 + $0.985+$1.168=$4.378 ; 
242.979-^-4.378=55.5 bushels. Ans, 
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184 DECIMALS. [181-182-183. 

(33) 
46.347 X 56= $2595.432, cost of wood-land ; 
69.465 X lT6=|10465.840,«cost of meadow-land ; 
13.836 X 37= 1511.932 , cost of swamp-land ; 
Area=269 $13573.204, entire cost ; 
13573.204-1-269=150.458+ average price per acre. 

(34) 
4379.837x6=126279.022 ; 8345 +26279.022 = $34624.022, 
vaJae of whole property ; $3976.48+120=$4096.48, amount 
of debts; 34624.022-4096.48=$30527.542 ; 30527.542- 
4 = $7631.8855, the eldest son's share; 30527.542 — 
7631.8855=$22895.6565;$22895.6565-^4=$5723.914125, 
each of the other sons' shares. 

(2) (3) 
.100001)1097.010970(10970 .1629735)9811.0047600(60200 

(4) (5) 

.0001).1000(1000 Am. .1)10.0(100 Ajis. 

(6) 
.6)6.0(10 ; .06)6.00(100 ; .006)6.000(1000 ; .2)6.0(30 ; 
,3)6.0(20 ; .003)6.000(2000 ; .5)6.0(12 ; .005)6.000(1200 ; 
.00001 2) 6.000000 (500000 

(3) (4) 
4^)37.4000(8.311+ Ana. 375)586.400(1.563+ Ans, 

(5) 
81.032)94.0369000(1.16049+ Am. 

(6) 
2.25)36.26780(16.11902+ Am. 
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DECIMALS. 



135 



CONTBACnONS IN DmSIOK. 



(1) 




(2) 


8169.2U-f- 100=31.69274 




57135.62-4-1000=57.13562 


-4-1000=3.169274 




-4- 100=571.3562 
-4- 10=5713.562 


(3) 




(M 


67^-^ 100=.675 




4.9^ 100=.049 


-J- 1000=.0676 




^ 1000=.0049 


-rl000000=.0000675 


-h10000=.00049 


(5) 




(6) 


.30467-f- 10=.030467 




.4741-4- 100=.004741 


H- 100=.0030467 




^ 1000=.0004741 


^1000 =.00030467 




-4- 10000 =.00004741 


• (T) 




(1) 


4.97-4- 10=.497 
-^ 100=.0497 


.74571345)59.000000(79.1188 A. 
52 19994 


-4-1000=.00497 




680006 
671142 


(2) 




8864 


495.783269)17493.407704962(35 
14873 60 


2843 7457 
1407 


261990 




746 


247892 . 




661 


14098 




596 


' 9916 
4182 




65 
59 



3966 

216 
198 

18 
15 
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I)£CI3IA.LS. 



[186-187 



(3) 



8.41656180)98.1814310(11.5834036 

84 1656180 (4). 


134218190 14.134950)41194.319451(3202.8810 
84166618 44204.850 


49452512- 
42382809 


2989529 
2946990 


1069163 
6181249 


42539 
29410 


288514 
254291 


13069 

11188 


34211 
33906 


1281 
1118 


311 
254 

51 
61 

6 


103 
103 


REDUCTION. 

(1) (2) 
1 =.25 ; 1 =.5 ; 3 =.15. 4 =.8 ; 1 =.815 ; 5 =.3125. 
4)1.00 2)1.0 4)3,00 5)4.0 8)1,000 16)5.0000 

.25 .5 .15 .8 .815 .3125 


(3) 
3 =.315; 1 =.04, 
8)3.000 25) 1-00 


(4) 
3 =.015625; 4 =.266668 + 
192)3,000000 15)4.00000 


.315 ,04 


.016625 ,266661+ 


(6) 
1 =,125; 8 =,003. 
8)1,000 1000)3-000 


(«) 
9 =.25114+ ; 15 =.44111 + 
35)9.00000 34)15.00000 


,125 .003 


.25114+ .44111 + 
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137 



(I) 
1412 =.23903 + 
5907 )1412.00000 

.23903 + 



(8) 
2T6 =.07167 + 
3842 )^'^5.00000 

.07157 + 



(9) 
1 =.4376; 5 =.078125. 
16 )7.0000 64 )6.000000 

.4375 .078125 



(10) 

14 =.00448. 
3125 )14.00000 

.00448 



(11) 

67 =.536; 93 =.372. 
125 )6^.000 250 )93.000 

.636 . .372 



(12) 
3 

r^5"^T=io=-^ 



(13) 

4 . 11 11 =.7333J. 

5 ""^ H"l5)ll-0000 

8 .7333} 



(14) 
9 . 43 387 =.-.48376. 
16 ^^ 50^400)387^00000 
.48375 

(15) 
20 =.51282+ 



3 ""^ 3^^39 )20.00000 
.51282+ 



(16) 
10} 43 =.5375 ; 4J __ 17 _ nn^ftnA-u 
20 =80)^3.0000 768=3032-^^^^^^+ 



.6375 



(17) 



^ ^ J 0_1 =.16666§. 
2 .16666§ 
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188 DECIMALS. [187-188. 

(18) 

2 

jj ^'f 3 •'^ 8^0 °^ I=^''T=T=^-^^^^ 
4 8 



(19) 
lofJ4=.15909A 



(20) 
8 

»of..;xg of §=^=1100.80 
70 1 30 22 5 



(21) 
f + H + 8f = 16iJ = $n.86 Ans. 

(22) 
f of 18 + ,V of H + 7i = 'M' = 30.6111J Am. 

(23) 
I of 8f - S of 3J = 2H = 2.91661 Ans. 

(24) 
if+V+l = W= 2.8412+ Ans. ' 

(1) (2) 

•25=-i*(Ar=i; -'5=^5=4 .125=,ViiV=i; •625=^j=| 

(3) 
.105=^5=^; .0025=„VTrT=T*iy ^»«- 



Digitized by VjOOQIC 



188-189.] DECIMALS. 139 

(4) 

.8015=^^5% =im; 6042=TV\,V^=|§?i Am. 

(5) (6) 

68815= AWtfT=l«5 ^rus. .01815= jUlh=ihs ^"s 

(•J) (8) 

22516= 1^^0*0 =4%-o ^««- -265625= iliiLl»,=4i^n«. 

(9) (10) 

* 1000 3000 • ^ 10000 ^^^o" ' 

(1) 
14 dr. H- 16=815 oz.; .815=16=.06468151b. Arts. 

(2) 
18d.-5- 12=6.58. ; 6.5-5-20=^6.325 Am. 

(3) 
«8pt.-h2=31.5qt; 31.5^8=3.9315 pk. Ana. 

(4) 
9 hr. -J- 24 = .315 da. Ana. 

(5) 

«T6618ft.-=-16J-4-22168.363rd.-f- ; 22168.363-f-820:=. 

11.1511mi.-|- Ans. 

(6) 
19pwt.T-20=.95oz. ; 1.95-4-12=.66251b. Ana. 

(7) 

8oz.-=-16=.51b. ; 1.5^25=.3qr. ; .3-7-4 =.015 cwt. ; 

3-015 H- 20 = . 15315 T. Ans. 



Digitized byVjOOCjlC 



14:0 DECIMALS. [ISO. 

(8) (9) 

2.45s.-r-20=^.1225 Ans. 1.047 R.^4=.261T5 A. Ana. 

(10) 

116.9yd. -i-5J=32.16363+ rd. ; 32,163 63 ^40 =.80409 far. 5 

.80409-7-8=.l00511mi. Ans. 

(11) ; 

141b.-T-25=.56qr. ; 2.56-^4=.64cwt. Ans. 

(12) 
16gr.-j-24=.66666+ pwt. ; 18.66666-^20=.933333+ oz. ; 
10.933333~12=.91111111b.+u4ns. 

(13) 
2na.-^4=.5q^. ; 3.5-^4 =.875 yd. Ans. 

(14) 
lgal.-j-63=.0158T+hhd. Ans. 

(15) 

43sec-f-60=.116666+ min. ; 6.Y16666-T-60=.11194441ir.; 

.7.1119444~24=.71299T6+ da. Ans. 

(16) 
f=.6; 2.6qr.4-4=.65cwt.; 4.65 -h 20=. 2325 T. Am. 

(lY) 

2fa^.■^4=5d. ; 5.5-4-12 =. 45833s. ; 19.45833-4-20 = 

^.97291+ Ans. 

(18) 
37P.-2-40=.925R. : 1.925~4=.48125 A. Ans. 



Digitized by VjOOQIC 



189.] ' DECIMALS. 141 

(19) 
3na.-^4=.T5qr. ; 2.75~5=.55E.E. Ans. 

(20) 
6.5m.H-12=:.541666+ ft. ; 2.541666-^8=.84T222yd.; 
2.847222yd.-T-5i=.5n676T+rd.; 6176761^40= 
.0129419 fur. ; .0129419-f-8=.0016177mi.+ 

(21) 
22.5"~60=.376'; 15.375'-r- 60=. 25626^ Ans. 

(22) 
llb.-f-25=.04; 1.04 qr.-^ 4 =.26; 1.26cwt.-^20=.063T. A. 

(23) 
3pk.-r4=.76bu.; 3.76-T-36=.10416chal. Ans. 

(24) 
6in.-f-12=.5ft. ; 1.6-^3=.5yd. ; 17.6-7-6^=3.181818 rd. ; 
3.181818-f-40=.07954546far. ; .07954546-5-8=.00994318mL 

(26) 
9.6mo.-f-12=.791666+yr. Ana. 

(26) 
14P-^40=.36R.; 1.36 R-r-4=.3376A. Am. 

(27) 
46pk.-j-4=11.26bu. ; 1 1.26 -r- 36 =.3125 chal. Ans, 

(28) 
72 yd.~6i= 13.090 rd. ; 13.0909-r40=.32727fiir. ; 
.32727-^8=.0409.-f-mi. Ans. 



Digitized by VjOOQIC 



142 DECIMALS. [189-190. 

(29) 
9-^24=.375; .3T5^20=.018t5 ream. Am. 

(80) 
4.0126 in. -4-13=.834375 ft. ; .334375 -f-1 6 J=. 020265+ rd. 

(31) 
10wk.+2da.=72da.; 72~366=.19672+ yr. Arts. 

(32) 
10gr.^20=.53; 1.5-f-3=.53 ; 1.5-^8=.1875 § ; 
4.1875+ 12=.3489fi) Am. 

(33) 

1.75pt.-^2=.875qt. ; 3.875+4=.96875gal. ; 

.96875-^63=.01537+hhd. Am. 

(34) 

1.8 sq. ft.+9=.2sq. yd. ; 24.2-r-30i=.8P. ; 8-5-40=.02R. ; 

.02-7-4 =.005 A. Am. 

(1) 

.6725cwt.x4=2.69qr. ; .69 X 25 =17.25 lb. ; 25xl6=4.oz.; 

2qr. 17 lb. 4oz. Ans. 

(2) 

81plx2=1.22hhd.; .22x63=13.86gaJ. ; 86 X 4=3.44 qt. ; 

Ihhd. 13 gal. 3.44 qt. Am. 

(3) 
;e.83229 X 20=16.64580 ; .64580 x 12=7.7496d. ; 
.7496 X 4=2.99+ far. ; 16s. 7d. 2.99 far. Am. 

(O 
.0625 bbl.x 36 = 2.25 gal.; .25x4 = lqt. ; 2gal. 1 qt. Ans. 
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190-191.] DECIMALS. 143 

(5) 
.42857 mo. x 4=1.71428 wk. ; .71428 x 7=4.99996 da. ; 
.99996 X 24=23.9904 hr. ; .99904 x 60=59.9424 min. ; 
.9424 X 60=56.5+ sec. ; 1 wk. 4 da. 23 hr. 59 min. 66.5 sec Ju 

(6) 
.05A.X4=.20R. ; .20x40=8P. ^rw. 

.8875 T.x 20=6.75 cwt. ; .75x4=8.qr. ; 6cwt. 8qr. Ans. 

(8) 

.8tpi.x2=1.751ihd. ; .75x63=47.25 gal.; .25x4=1 qt.; 

Ihhd. 47 gal. Iqt. AriB, 

.375 hhd. X 54=20.25 gal. ; .25 x 4= 1 qt. ; 20 gal. 1 qt. An9. 

(10) 
.9111111b.x 12=10.933332 oz.;. 933332 X 20=18.66664 pwt.; 
.66664 X 24=15.99+ gr.; lOoz. 18pwt. 15.9?gr. Arts. 

(11) 
.676 B.E.X 5=3.375 qr.; .375x4=1.5iia. ; 3qr. 1.5 na. A. 

(12) 
.001136x8x40xl6J=5.99808ft.; 
.99808x12=11.9+ in.=5ft. 11.9+ in. Ana. 

(13) 
000242 sq. mi. x 640 x 4 X 40=24.7808 P. ; .7808 P. x 30i= 
23.6192 sq. yd. ; .6192 sq. yd. X 9=5.5728 sq. ft. ; 
.5728 sq. ft. x 144=82.4832 sq. in. ; 
24 P. 23 sq. yd. 5 sq. ft. 82.4832 sq. in. An%, 



Digitized byCaOOglC 



144 



DECIMALS. 



(14) 



[191. 



.4629 deg. x 69J=32.ni55 mi. ; .11155 mi. x 8=1.3124 fur. ; 
.3724 fur. X 40=14.896 rd. ; .896 rd.X 16 J= 14.784 ft. ; 
.784 ft. X 12=9.408 in. ; 32 mi. Ifor. 14 rd. 14 ft. 9.408 in. 

(15) 
•875 yd. X 8 =2.625 ft. ; .625 x 12 =7.5 in. ; 2a7.5in, Ans 



(16) 
.34895) X 12=4.1868 I ; .1868x8=1.4944 3; .4944x^ 
1.48323; .4832x20=9.6+ gr.; 4 I 13 13 9.6gr. 



(17) 

.759 A. X 4 =3.036 R.; .036x40=1.44?.; .44x30i= 

13.31 sq. yd. ; 3 R. 1 P. 13.31 sq. yd. Am. 



(18) 
.01875 x20=.375 quires; .375x24=9 sheets. Ans. 

(19) 
0055T.x20=.llcwt. ; .llx4=.44qr. ; .44x25=11 lb. A. 

(20) 
.6258.Xl2=7.5d. ; .5x4=2. far.; 7d. 2far. Ans. 

(21) 
.8375 A. X 4=1.35 R.; .35x40=14P.; IK 14P. Ans. 



(22) 
.785 yr. x 365^=286.72125 da. ; .72125=24 = 17.31 hr. ; 
^1 X60=18min. 36 sec. ; 286da. I7hr. 18min. 36sec. A. 



Digitized by VjOO^l^ 



198-194-a96-197.J decimals. 



145 



REPEATINQ DECIMALS. 

(1) (2) (8) 

r|»=,06 A, ^%=M125 A. ^=.084816. A 

(*) (5) (6) 

,rHTf=-01328125. A. ^=.01tl8t6 A. ^=.084 A. 



(1) 
^=.028 Ans. 

(1) 
■ f =.1142851 Ans, 

(3) 
Jf=Abi5i5-^ Am. 



(8) 
T|f4 =.02421816 Ans. 

(2) 
^=.266661 ^n«. 

(4) 
-,V=.38888^=.38888| Ans. 



BSDUCnON OF REPETENDS TO COIOCON ntACTIONS. 

(3) 
.^6'=f=|; .'162'=it|=^; .^169230'=J4||||=H ; 

.^945'=|H=Hf=H; •^09'=,V=,V 

(4) 
.^594405'=||||M=r«^; .>36'=ff=A; 

.^142861'=i||f|X=| 

(4) 
io\8'__l8. 1 S_ — 1>5— A- 1 5'13'— 1 I * + ** — 1 **' — 

11f|;.04^354'=T^+^ff|o=i^^=^; 31.5^4'=31+ 
A+J^=31JJ; .6n5'=V\,+ l^=«^S=fM; .r5434l'= 

JL-L g.43 4 7 7543.410 

TO~999990"~»9999IO 
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BKPEATma DECIMALS. 



ri97 to 20J. 



(5) 



•8 — iii—aii 



H 



T> 



(2) 
^^^=.1875 it has no repetend bat 0. 

(3) 
,^^^=.0^0344827586206896561724131931' 

(O 
^=.^09756'; T'jfir=-^592'; t%=.5^3' 



(2) 
2.4^181818' 
.5^925925' 
.008^497133' 



(3) 
165.16^416416' 
.04^040404' 
.03^77777' 



.5^333333' 

.4^57576' 

1.7^577577' 



(2) 
67.3^454545' 
9.6^516516' 
.2^525252' 

17.4^77777' 
.5^555555' 



ADDITION. 



4 
5 
5 

7 
5 



95.2^829647' (2)26 



(3) 

.47^547547' 

3.75^434434' 

64.75^57575' 

.57^575757' 

.17^887887' 



69.74^203112' (3)29 



(O 

.5^555555555555' 5 

4.3^77777777777' 7 

49.4^575757575757' 5 

.4^954954954954' 9 

.7^345734573457' 3 



(5) 

.r751751' 

42.5^57575' 

.3^753753' 

.4^954964' 

3.7^545454' 



65.6^209780437503' 29 47.3^63490' 35 



(6) 

165.0^000000' 

.1^641641' 

147.0^404040' 

4.9^595959' 

94.3^77777' 

4.7U23457' 



416.2^542876' 23 
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202.] BEPSATING DSCIICALS. 147 



BUBTRACnOK. 



(2) (3) (4) 

47.6^333' 3 17.6^736' 73 17.43^3' 

l.r577' 6 14.6^777' 77 12.34^3' 



46.^755' 2.^951' 


5.09^0' 


(6) 


(«) 


1.12^754t54154764' 1 
.4'I'38418841384'I' 8 


4.15^0' 
.81^5' 6 


.65^81001628090t' 


4.87*4' 


(1) (8) 


(9) 


4.194^000' 1.4511^1' 
.174^474' 4 .3654^0' 


1.493^931' 
.1475*000' 



4.619^625' 1.0923^7' 1.3462^937' 

MULTIPUGATIOK. 

(2) 
59 

4»76*4'xl4.75=|J|x^=S=5H!H=5.53780V 

360 

(3) 

(4) 
.437 X 3.7*5'=^"^ X 3H=Hm= 1 HIM= 1 -6411*7' ^JM. 

Digitized byCaOOglC 



148 BEPKATING DECIMALS. [202-203. 

31 (5) 

250 330 

(6) 

r45>6'x.m'=3tjjxM!=||iiiJ=ii|iiii=i.4no^o3r 

(1) . 
1.M56' X 4.2T= 1AM X 4fi=i^!Jt=: 6^=6.r656' 

(8) 
45.r3'x.*246'=46Hx||f=lS^ = llJ^,= 

11.^068135402' Ana. 
(9) 
14116 859 

.4t05»8' X l.r35'=^'^xS=HM4t^=-81«54468360' 
30000 495 



DIVISION. 

(2) 
24.3U8'-hl.:92=24|l|-f-lJ^„=^^=13.510413^961038' 

(3) 
8.5968-f-.2M5'=8J^-^»-i|=«^»=35jf7=35.024^0' A 

(4) 
2.295-.^297'=2^-»J=i^M4i=71|Ili=M19^54'i. 

(5) 

41.345—1 ^16' — IT »** ^1T6 — 47845 ■^ J9-=::»»7S31 — 

26.'I83r428511' Ana. 



(6) 

15JL69J 
99991 

3.r46' Ans. 



IS 5^169533'-:-4 ^QQ'7^— 13 5169528 y 999 ^ 13S16>3>8 ^ 
13.0 lOyOdiJ . 4. ^yi — ^**9999990^4293 42972950 



Digitized by VjOOQIC 



203-205.] CONTINUED FRACTIONS. 149 

(1) 
3.^8235294117641058' Ana. 

(8) 
.^416'H-.3n53'=|||^f|||=H= 1^=1-2*6' Ana. 

(9) 
3.n53'^.^24'=3^ -^ 11= W/ =15.48^423' Atu. 



CONTINUED PBACTIONS. 
(2) (3) (O 

2i_i _, 41^1 ^1 n=i =1 

Sg'^l + l" ,65 1 + 1 _j 2t 1+1 

61_1 _, 3t^l , f+i="- 

85~1 + 1~ - 87 2+1 ^ 1+1=^ 

^+1_=4 2+l-» ' 

1 + 1 ^_U 1 + 1 -41 
2+1-^,^ 6+i ** 

l+l~^Li« 
1+I~** 

5 hr. 48 min. 48 sec = excess = 



lfH|da.=H|da.=l_ 

4+1 * 



3 + 1 J, 



7 + 1-/5 

s 

byGoogk 



Digitized fc 



150 BATIO AND PROPORTION. [208-209-211. 

' (2) (3) (4) 

6 : 24 is V = 4 1 : 35 is V = 5 15 : 6 is /; = | 

(5) (6) 

6 X i : 6 X 10 ia ^ = Z A. 6x8:9x4i8f| = 2 

(T) 
4x9x3 : 5x8x5 is «-X|^= «» = ij^ Ans. 

(8) (9) (10) 

6:4i8|=| 10:5isTV=i 34:nisi} = i 

(11) (12) (13) 

450 : 300 is f|$ = § 96:16is^=i 12:8is.^=| 

(14) (15) (16) 

48:16is|f = i 90:18isH = i 165 : 15 is t^^ = ^J, 

(17) (1) (2) 

11 : 9 is T»T ^- 16 X t = 112 A. 30 -r- 6 = 5 ^. 

(3) (4) (5) 

15 X 4 = 60 ^n». 7 H- If = 5 ^iw. ^Xj = ^ A. 



(6) • (7) (8) 

256-5-8 = 132 14x5 X 10 H- 25 = 28 143-i-2J = l6o 

(1) 
6 : 30 : : 10 : x=^^i» = 60 Ans. 

(2) 
9 : X i: 12 : 36 ; x= ^^ = 27 Ant. 



Digitized by VjOOQIC 



211-^15.] SINGLB BULB OF THBBK. 

(3) 
15 : 45 : : a: : 27 ; li^ = 9 Atu. 

(4) 

(5) 

5 : 10 : : 9 : X = ^^ = 18 Atu. 

(6) 

6 : 24 : : 14 : X = 3^?" = 56 Ans. 

(7) 
» : 12 : : « : 16 ; ar = Iff* = 12 Ans. 

(8) 
16 : « : : 8 : 20 ; a: = t^^ = 40 Ans. 



BINQLE BULB OP THREE. 
(I) 

bata. hats. I 

8 : 110 :: 24 : a? = 1330. 
3 

?ii^=$330 Ans. 

$ 



(2) 

Vbi bbl. • 

2 : 12 :: 15 : a? = WO 
6 
£?4^=$90 Am. 



151 
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153 8INGLK BULB OF THRBE. [216-216. 

(3) 

3 

** **• '"'• ""•• Xfi V 1 <!ft 

6 : 18 : : 168 ; a:=504 *^V =504mi. Ans. 



a : 13 :: 1.28 : »=|2.08 ^^^•^" =^2.08 ^n«. 

800 : 125 : : 2100 : x=t8T5 ^^^'^^ =-1815 ^ns. 



(6) 3 33 

120 : 36 :: 330 : «=991b. ^^^^=99lb. Ans. 



^"0 
I 



(1) 



tA »*. . . 325 11 

80 : 650 : : 340 : a;=|2762.50 ^y =12162.50 Atu. 

H 
2 

lb. ifc. t $ ^ ' 

1 : 400 :: .05 : ar=$20.00 400 X .05 =$20.00 Ans. 



(») 

6 : 6x63=378 :: 1.95 : a;=$122.86 
iiS^l^=$122.85 Ans. 



^ . (10) 5 280 

IBM. mm. IK lb. ^ ' ^rtv.«*rt 

16 : 40 :: 560 : ;r=14001b. ^i^^=14001b. Ans. 



Digitized by VjOOQIC 



216.] SINGLE BULB OF THBEB. 168 

(11) 
da • da. mL 

12 : 366—62=314 : : 630 : a7=16486mi. 
167 106 
?£f2i*M=16486mi. A. 

t 

(12) 
yd. yd. t 

2 : 25x3= 15 :: 3.25 : arsnai-Sli 

7 tys.a* -1121.811^ Am. 



(13) 6 
J : sS : : I'^S : :r=2?6=$2t ^=.2168. ; H^=I2T 



yd. 



(U) 18 2 
d. •. d. «!. ««. Mil^-V-Uoz 
4:1 6 :: 8 : a;=7i IJg — Tr-^*°» 



8 
J^ 12 %% 

100 90 6 

(16) 
6 A. IR. 16 P. : 126 A. 2iL 20 P. :: $160.6 : « 
4 _4 

21 602 

40 40 

866 20100 

6026 T6.26 
?l?£^4>l£?^=|3633.936 

101 



(16) 

ewt qr. owt, 2 43.31 

13 2:9:: $129.93 : x >i><i?M=$86 62 A 
64 36 3 
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154 SINGLE BULK OF THBEK. [216-217. 

(17) 
men. men. £ t. 

t60 : 10600 : : 2834 5 : x 

20 

T 56686 

11337 W0 

1$ 4 
2 

(18; 3 

y<L yd. yd. S 1$ $ 

I : f :: If* : aj=9yd. f^T^l=^^^' ^'^ 

1 

(19) 42 

fd.rd.rd. ? W 1 42 

t ; i :: V : a?=8frd. J^T^V^T^^^"^' ^• 

( 20 ) ( 21 ) 

**• ''^ ft. ft. hr. hr. da. da. 

f X3=f : 30 : : 36 : a;=480 10 : 9 : : 8 : a;=T| 
4 4 

6 
(22) 
5 

mo. ma persona. $Xl$ 

24 : 8 : : 15 : a: ^^ =5 persons for 2 years. 

15— 6=10=number to be diminished. Ana. 



(23) 

920 

yr. mo. mo. ma men. men. >^000V0 

2 6=30 : 6 : : 4600 : a?=920 — J0~~^=^2O men. Ans. 
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217.] . SINGLE BULK OF THBBB. 156 

(24) 

3 18 
iii«L mtn. <U. »0 00X^0 _ft^ j„ a 

15000 : 9000 : : 90 : a;=54da. "1^00"" 

$ 
(25) 5 

yd. qr. yd. v ?i><£M!-*<l9 ^'75 Ans, 

3 2:8 3 : : $15.15 : x U *^^-*'* ^'•*- 

_4 _4 2 

14 35 

( 26 ) 1.9 

*• "^ • * .^»x201.5 _,aoaQc j«, 
.5 : .95 : : 201.5 : ar=t382.85 — -^ =1382.85 Am. 

( 27 ) 52.5 1.20 
3.5 : 26.25 :: 8.40 : a;= $63.00 p =«63.00 -4. 

(28) 
2.5X20=60 cwt. : Icwt. :: $1.80 : a;=|.036 

1>^=:^=|.036 An.. 
W 5 

5 

(29) 

f yd. : 44tx5i=A^yd. : : $2.16 : « 

.72 2 

^X— X^=$1080.48 Ans. 
% 13 

1^: I : : H = «=$1.926 f xHxi=H*=l-925 >«. 

(31) - 

21 

V : V == Y ' *=*2io T^T^ii ro-*^-^** ^- 
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156 SINGLE RULE OP THREE. [217-218. 

(32) (33) 

yd. y<L • bbl W>1 I 

y : 1^ : : 5^8 . a:=$62.60 i : H •• • A • ^ 

.105 t 4 

•2 7 

(84) 5 1440 

t\ • H = • 2880 : «=mOO jJ^^^T"^ 



(36) 

ycL yd. I 

462 : 116i :: 150.66 : :r=|31.909+ 
155 T5.33 

^X^-^^^=$37.909+ Ans. 
2. 154 



(36) 
The work of 6 men and 3 boys equals t^- times the woric 
of one man ; the work of 9 men and 4 boys equals that of 
1 1 men ; 15 

30 

SMB. men. da. 15 ^30 J 

11 : H •• 330 : a?=225da. yX — Xu=226da. A 



(3t) 5 

men. men. da. 4x80 

16 : 4 : : 80 : a;=20da. -^=20 da. Ans. 



men. da. 



(38) 3 



WX18 



1 : 21 ::-18 : «=64da. Ana. ^^-^ — =54 da. Ana. 
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218.] SINGLE EUIiE.Or THREE. 157 

(39) 2 

men. men. da. ^0X6 

10 : 20 :: 6 : a:=12da. "l0"~'^^^*- ^' 



(40) 6 

iMiL men. da. ItX^t ^a a 

20 : 10 :: 12 : a;=6da. gg =6 da. Am. 



( 41 ) 4 40 

men. men. da. 100X^^0 

16 : 100 :: 120 : «=160da. jj =160 da. Ana. 



(42) 

hr. hr. da. 

11.9 : 13.666 :: 35.6 : a:=40.4Tda. 
il^MfX35:« =40.41 da. Ans. 



(43) 
par. per. yr. 
5 : 50 :: 1 : «=10yr. «^ = 10yr. Ans. 



(44) 4 

9:4:: 12 : *=5ida. —^=¥=51 Ana. 

3 

(45) 

bbL bbl. I 

8^ : 1J3. : : iJA : a?=$132.689 

21 26 

£«X^xJi=$132.689 Ans. 
14 
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158 SINGLE RULE OF THREE. . [218-219. 

(46) 
$ I bo. pk. 

1.9376 : 96.875 :: 2 1 : x 

4 l|^||l^=112f bu. Ann. 

9 

(47) 

yd. yd. t 

f : y : : y : «=|18.66| 
«xHx^=^=«18.66| Ans. 



8 



(48) 



fd. yd. $ 

47.5 : 37.05 : : 72.25 : «=i|!56.356 
»7.otxTaa» :^ 156.355 Ans. 

(49) 

PC pik yd. 

3 : 160 :: 2 : ir=106|yd. Iloi<2 = io6|yd. Ans. 



( 60 ) 20 

giihi. B. £ B. wk. 4t0XlX2 

i = 10i : 21=420 :: 1 : a:=40wk. ^i =40 wk. 

( 51 ) 33 3.42 

doi. ooplec ooptec $ iWX 54.72 ^ 

12=144 : 297 :: 64.72 : x , £l^!giiif= $112.86 

(62) 

BMn. men. $ 

900 : 4600 : : 3618 : ir=$18090 
5 

<M0X3618 s..nr.^r. A 

T^g =$18090 Ans. 



^ 
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(53) 
The ram at 80 cts. a gallon costs . . $50.40 
The ram at 60 cts. a gallon costs . . 37.80 

Leaving a diflFerence of 112.60 which mast 

be made ap by water, also at 60 cts. a gallon : How mach 
water is required ? 

60 : 12.60 :: I : X 1 360X1 =21 gal. Am. Or, 

eta. * ctB. pL giL 

60 sell'g price : 80 buy'g price : : 63 original quan. : x mix. 

— 00~ 84 — 63 = 21 gal. water. Am. 
9 

(54) 
$1 : $3570 :: $.60 : a:= 3570 X. 60 =$214 2.00, A's share ; 

$1 : $1875 :: $.60 : «= 1 875 X. 60 =$1126.00, B's share. 



(55) 
$3726 : $1 :: $2828.75 : «=$.62J a^^=$0.62J Am. 

(56) 

<Uk da. botUes. bottles. 

30x3 : 7 :: 80 : ir=6J I|A« = V=«t^<5ttte8. Am. 



(5t) 

4f=V : 40^=l|4 :: 14 8 = 176 : a;=$15.865 
2 

3 9 
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(58) 



IK 



14} : 164^X16 :: 1 : a:=1681b. 
21 2 
!^X^X^=1681b.^n«. 

(69) 
td.gd.pt * 

1 : 100 :: 1^ : x=9^gal. 

50 

?J?x¥=150pt.=98f gaL Arus. 

. 1 * 

(60) 
23—19=4 miles gain and 96 to be gained. 

Bii* mi. mL 

4 : 96 :: 23 : «=552 miles. i£^zz552mies. Ant. 

(61) 

mine. mine. 

}of4=^ : 1 :: $9345 : a:=|lT444 
623 
♦^Xg=in444 Ans. 

(62) 
The minnte hand goes 12 times as fast as the hour hand : 
hence it gains II minnte spaces while the hour hand moves 
over one. At six, the honr hand is 30 spaces ahead: how 
far does it move before it is overtaken ? 

■paces. spaoee. spaoe. epaoee. 

11 : 30 :: 1 : a;=:30-T- 11 =2^5^ spaces ; 
Time 6 o'clock 32 minutes 43^ seconds. Ans. 
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( 63 ) 28 

1 196 :: 5 : a?=140ft. — y — =140 ft. Ans. 

(64) 
A does I of the work in 1 day, 
B " i " " 1 " 

C " J " " 1 " 

J + J+|=^j=J=l day's work of all ; 

work. work. da. 

J : 1 :: 1 : arrrljda. l-f-f=f=llda. -4n«. 



(65) 
A does -j^ of the work in 1 day, 
A and C do } " " 1 " 

|— ^=^=what C does in 1 day. 

work. work. da. 

^ : 1 :: 1 : ar=22ida. lxV=22i^a- -<*«»• 
(66) 

da. da. men. 

40f : 16i :: 120 : ar=45 men. 

15 
00 

—X — X Ji*=^^ ™^^ -^^• 

(6T) 
1 colt=f horse ; ^<*"^ ^®'- ^ ** 

1 horses+3 coltsrrsi horses; ^i • 3 : : 40 : a? = 13T^ 

10 „ 5 150 ,^.^ 
40X3X^=y^ = 13TVda. 

11 
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162 SINOLB RULE OF THBKK. [220. 

(68) 
3 12 

hr. hr. d*. SB. U^U^ 4 144 „-. . 

12i : lOJ :: 24 : a?=20f jX'^>^^=—~^^ ^^^^ 

1 

(69) 8 

15 : 4 : : 40 : ar=6| rd. ^=T=l«t'^ ^"^• 



(10) 
4 

hr. kr. da. MvlO 40 

9 : 12 : : 10 : a;=18Jda. i^=y=13Jda. Ana. 

3 
(71) 

mL mL owt 

20 : 36 :: 4i : x=^^Q,wi. 

9 

30 9 1 81 
T^2^^=l0=^Acwt.=8101b. Am. 

5 



02) e 

X 




wkft. wet. hones. horses. ^^ w ^^ v^ ^ ax. a 

90 : H :• '72 : x=^ y XyX^= 6 horses, ^rw. 



• (T3) 
From 12 o'clock Monday to 10 hr. 16min. on Saturday is 
4 da. 22 hr. 15min. 

da. da. hr. mtn. min. sec. 

1 : 4 22 15 :: 3 10 : a;= 15 min. 36^ sec gain ; 
to which add the 10 minutes =25 mm. 36^ sec; 

10 hr. 15 min. 

25 min . 36^ sec. 

10 hr. 40 min. 36^ sec Ann. 
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220-222.] DOUBLE RULE OF THREE. 163 

(74) 

B travels 11| yards per minnte, and gains npon A, | of a 

yard; 

536-^2=268 yards, the whole distance to be gained ; 

' i : 268 :: 11 : a;= 8844 yards that A mnst travel to 

before overtaken by B ; 

8S44-^536=16| that he must travel aronnd the wood. 



DOUBLE RULE OF THREE. 

(1) 
125: 243:: '^ : : jf 

27 8 
5 t 



(2) 
15j 

(3) 



* . 1R . . 400 . (B 15 X 400 X 12 ,... . 
» . 16 . . 12 . 2 ^^ = 7200 Ant. 



*8 : }q : : 120 : a:=187i 

5 
6 20 
15xi:0Xl?0 375 ,_, . 

— i?xr~=T-=^"* ^n.. 



(4) 2 4 

4 • 9 •• 10 • ar_7J — ^^^ =72 Ana> 
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164 DOUBLE BULE OP THBEE. [^22-223 

(5) 

10 20 

60 : 30 :: ^:^ '^^=10 ia.An^ 
40 X $0X)<d 

(6) 
36) 864) 82 48 

4 J 3) 

|jpx3jJx^^369^ 

4 2 

2 

(7) 
80 30 

3i : 12 : : 84 : a;=36 
150 50 

2 
3 4 21 

$txnx$0X$4 ^_ . 

g0X3iXlg0 ""=^^^ ^^• 

$ 

( 8 ) 2.6 

6 9 ^^^ 9xl2.5X^^^ oftou 1 >! 
J : ^^g : : 15.6 : x ^^ = 292.5 gal. Ans. 

( 9 ) 26 6 
14 : 494 :: \^ : ^^ ?-^g^=156 tailors, ^n*. 

(10) 

3600 X 

1:2:: 35 : 45 

24 14 

H 400 

3?X24X2XJ000 



4$XU 




= 9600 men. Am. 



\ 
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(11) 

«A IV 100 * 

20 : 7 : : 30 : ai 
10 6 
-^^^- = 50 men. An». 

(12) 

4800 . 3600 . . „. ,0. 

45 = 34 = = ^ = =^=1^ 

$ 2 

^^00X^g =y=13foz.^>^ 
4 6 

(13) 
^5| : ^2| - SOOO : « 
200 
YX^X^x^x| = 857H Planka ^n*. 

(14) 

f 

9 . 18 .. 3 . 2,. ^gXl^X3 _ 
24 . j3 . . d . a;, -j^^^^-S hi. Ana. 

(15) 

^^. : ?2i — 149-76 : a;=471.04 
"i 15i 

1.28 
4 j;i.$$^ 

20 46 Utn 1 2 *,„,„. . 
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166 DOUBLE EULE OF THKEK. [223-224 

(16) 
264 : 129i : : ,^ : f^ 

8 

(17) 

30 50 120 X 4 

f : 2 :: 3:9^ 
H H 12 15 a 

60x2XliXl20x3Xl2 ,.„ 
30xfXliX9Xl5 — = ^^'^°'^°- 

(18) 

IK . . . 175 . 80. 9X175X10 _.,^, .„ 

16 : 9 :: ^^ : ^; 15x80 =1^1"- ^«*» 

(19) 
500 — 200 =300 miles remaining ; 

200 • 300 •• ^ • ''' 300X8X12 _ 

eOO . dW .. 12 • 10' 200X10 -l*f<ia-^«» 

( 20 ) 
1000+600=increased garrison, 

1600 : 1000 : : ^ : ^; 

5^3 
I000X?0xa:a „, . 

-W0-x^-=^*''^-^"*- 
$ 3 
2 



1 
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(21) 

6 7 

2i : 3 : : 45 : aj=97i 

4 9 

(22) 

20 40 6 a? 

24 : 16 : : J6 : 7 
50 60 14 10 



40 50 



hence we have 



2 3 2 

t»XUXf0X40X7Xi» -^^aa.^n«. 



(23) 

60000— 18000=32000=i-emainder; 

18000 : 32000 : = ^g ' 4 



(24) 

232^ 3371 248 24 

3| : 5i :: 5^ : 9 

2i 3| 11 X 

7 4 



22^5^2^^ 1 ^2^1 

465 n 7 7 24 9 
g X 3 XgX^X j^ X| 



132 da. A.ru. 
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PABTNERSHIF. 



PARTNERSHIP, 

(2) 
T500 : 2500 : : 3000 : a:=|1000, A's ; 
T500 : 3000 : : 3000 : a:=|1200, B'8 ; 
7500 : 2000 : : 3000 : a?=|800, C's. 

(3) 
4200 : 3600 : : 2000 : a?=|lT14.284, A's ; 
4200 : 600 : : 2000 : aj=:$285.nf B's. 

(4) 
Since 180 is to be paid ont of the profits for expenses, tlie 
net profits will be 115920. 

40000 : lOOOO :: 15920 : fl;=|3980; 3980+50=14030, A's; 

40000 : 10000 :: 15920 : x=z $3980, B's; 

40000 : 10000 :: 15920 : «= $3980, C's; 

40000 : 10000 :: 15920 : aj=|3980; 3980+30=14010, D's. 



(5) 
2200 : 500 :: 440 : a?=100, A's; 
2200 : TOO :: 440 : aj=140,.B's ; 
2200 : 1000 :: 440 : ar=200, C's. 



(6) 
18000 : 5000 : : 12000 : aj=|3333.33J, First ; 
18000 : 4500 : : 12000 : aj=|3000 Second ; 
18000 : 4500 : : 12000 : a;=$3000 Third ; 
18000 : 4000 :: 12000 : ar=$2666.66| Fourth. 
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227.1 PARTNERSHIP. 169 

it) 
As each son was to have but one half as much as the mother, 
so the surviving son will have but one part, while the mother 
will have two parts of the legacy, or the son will have J and 
tlie mother § of $4500. 

3:1: 4600 : a?=$1500, the son's share ; 
3:2: 4500 : aj=$3000, the mother's share. 

(8) 

A's gain+B's-fC's=$4320.50 + 5245.T6+3600.76=$13167 ; 

$15000~$1316T=ll833=D's gain. 

Since each share of the gain is to the whole gain as each 
chare of the stock is to the whole stock, we have 

1833 : 16000 :: 6499 : $46000, the whole capital. 

16000 : 4320.60 :: 46000 : a;=|12961.60, A's stock ; 
16000 : 6246.T6 :: 46000 : a;=$16737.26, B's stock; 
16000 : 3600.T6 :: 46000 : a;= 110802.26, C's stock. 

$16000-1316^=11833, D's gain. 

(9) 
* A owned j\, B ^^^ and C ^^ of the miU ; 4300-2600= 
$1800, the whole loss. 

12 : 3 : 1800 : a;=:460, A's share ; 
12 : 4 : 1800 : a;=600, B's loss ; 
12 : 6 : 1800 : a;=t50, C's loss. 

(10) 
6+7+8=20 ; then A must have ^<y, B ^, and C ^ of 
$16970. 

20 : 6 : 16970 : a;=$4242.60, A's stock ; 
20 : 7 : 16970 : a:= $6939.60, B's stock; 
20 : 8 : 16970 : a;=$6788, C's stock. 
C's stock, $6788, is equal to the whole gain, and each must 
have the same part of the whole gain as of the whole stock. 
20 : 5 : : 6788 : a;=$1697, A's gain ; 
20 : 7 :: 6788 : ar=$2376.80, B'sgain; 
20 : 8 :: 6788 : a?=$2716.20, C's gain. 

' H 
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170 PARTNERSHIP. [227-22S. 

(11) 

4l5.50 + 362.125+250.8'r5+U0=$1228.50 

1228.60 : 475.50 : : 614.25 : fl;=|237.75, A's ; 

1228.50 : 362.125 :: 614.25 : a;=*l 81.0625, B's ; 

1228.50 : 250.875 : : 614.25 : a;=:r|{125.4375, C's ; 

1228.50 : 140 : : 614.25 : fl;=l70, D's. 

(12) 
h f h tV=H, H, ih ih ^l^ch added, gives f|- 
Then the four persons agreed to do 83 parts of the work, of 
which A would do 27, B 20, C 15, and D 21, and each must 
therefore receiye like parts of the amount paid. 

83 : 27 :: 270 : fl;=$87.83l+A's; 

83 : 20 :: 270 : ar= $65.060 + B's ;^ 

83 : 15 :: 270 : a;=|48.795 + C's ; 

83 : 21 :: 270 : a;=$68.313+D>s. 

(13) 
18500 + 24650 =$43150 ; 50000-43150=$6850=C'8 stock; 
^ of 7360=:$460=C's extra allowance; 7360—460=16900, 
net gain to be divided. 

50000 : 18500 :: 6000 : ar=$2553, A's profit ; 
60000 : 24650 : : 6900 : a:=$3401.70, B's profit ; 
60000 : 6850 :: 6900 : ^=$945.30; 945.30 +46Gr.: 
$1405.30, C's profit. 

(14) 
10500 + 16600=$27000, entire stock ; 
29400— 4760=124650, amount at the begimung of the neip^ 

year, and of which each has the same part as he originally 

put into the concern ; hence, 

27000 : 10500 : : 24650 : ar=$9586i, A's stock ; 
27000 : 16500 :: 24650 : x=$15063t, B'b stock. 
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(15) 

The fractions ^, |, and yV> reduced to their least common 
denominator, are y*^, j% and ^ ; and hence, the sums are pro- 
portional to the whole numbers, 5 6, and T. 

5+ 6 -ft = 18, the smallest sum of proportional numbers. 

But since the number which denotes each share is taken 
twice, eighteen denotes twice the number of shares; hence, 
the number of shares is denoted by 9. 

Now, the sum of the 1st and 2d shares is 6, that of the 1st 
and 3d 6, and that of the 2d and 3d, T ; therefore, the second 
share is greater by 1 than the first, and the third, 1 greater 
than the second ; hence, the shares, taken in order, differ from 
each other by 1 ; and since their sum is 9, 2, 3, and 4, denote 
the respective shares. 

9:2:: 4569 : ar=:$1015.33J, the first ; ^ 
9:3:: 4569 : ar=$1523, the second ; 
9:4:: 4569 : a;=|2030.66f, the third. 



(2) 

7x3=21 90 : 21 :: T0.20 : a;=|16.38, A's ; 

9x5=45 90 : 45 :: T0.20 : a;=$35.10, B's ; 

4x6=24 90 : 24 :: 70.20 : a;=|18.72, C's. 

90 

(3) 
The profits of each partner are to each other in the com- 
pound ratio of each one's stock and time ; hence, 

3000 : 2100 :: 10000 . x 
12 • 8 
7 125 

i^5^^p^~^^=$10500, B's capital=value of 1500 bar- 
^0 rels of flour ; 

10500-r 1500=$7, cost per barrel. Ana. 
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PARTNERSHIP. 



[229. 



(4) 



A had $23000 for 2 months, 
and $21200 for 10 mo. ; hence, 
23000 X 2= 46000 
21200x10= 212000 

$258000, A's ; 



268000 
71500 

329500 
329500 



B had $13500 for 4 months, 
and $3500 for 5 mo. ; hence, 
13500x4=54000 
3500x5 =17500 

$71500, B's ; 



258000 : : 8400 : a;=$6577.23||f, A's ; 
71500 : : 8400 ; a:=$1822.76ii|-, B^s. 



4000X12=48000 
3000X15=45000 
6000 X 8=40000 

133000 



(5) 
133000 : 48000 
133000 : 45000 
133000 : 40000 

(6) 



798 : a;=$228,A'8; 
798 : a;=$270,B's: 
798 : a?=$240,C's. 



If C's gain is ^ and E's ^ of the whole, then D's mnst 
be ^ of the whole ; then E's share of the gain is to D's, as 
E's stock for the time it was in trade, is to D's stock for the 
time it was in trade, and the same for C's ; hence, 
^ : ^ :: 756x4 : ir=2520 ; 2520— 9=$280, D's stock ; 
iV • tV • • 'l^^X4: : x= 604 ; 504-5-3=$168, C's stock. 



3000X9=27000 
4000X9=36000 

4000X12=48000 
4500X 3=13500 
2600X 3= 7500 



63000, A's. 



$7333Jx6 = 



69000, B's. 
44000, C's. 



176000 
176000 
176000 



63000 
69000 
44000 



7400 
7400 
7400 



176000 

: fl;=$2648.864r, 
: a;=$2901.13/|., 
: ar==$1860., 



A's; 
B's; 

C's. 
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(8) 

If $600 accrue from $480 in six months, the gain, $120, 
would be equal to i the stock, and in 12 months it would be 
twice as much, or J the stock ; therefore, $1200, B's stock 
and gain for 12 months, is f of his stock, from which we ob- 
tain $800 for B's stock. 

Then B's stock is to C's stock, as B's gain for 12 months ia 
to C's gain for the same time ; or, 

800 : 320 :: 400 : rr=$160, C's gain for 12 months. 

$520— $320=$200, C's whole gain. 

160, gain for 12 mo. : 200 entire gain : : 12 mo, : a;= 
15 mo., C's time. 



PERCENTAGE. 

.05 ; .08 ; .15^ or .156 ; 1.00 ; 2.04 ; 3.27^ ; 6.T23 ; 
.49 ; 5.075. 

(1) (2) 

1256 X. 04 =$50.24 Ajis. 956.50 X.l 2 =$114.78 Ans, 

(3) (4) 

475x.00i=1.1875yd. Ans. 324.5 x. 00J= 2.839375 cwt. 

(5) (6) 

125.25 x.00f= 1.0020 lb. A. 750x.016=12 bu. Ans. 

{1) (8) 

2000 X. 045 =$90.00 Ans. 186 x. 09=16.74 mi. Ans. 



W (10) 

460 X. 10375 =47.725 sh Ans. 540 x. 051 =27.54 T. Ans. 
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174 PERCENTAGE. [231-232. 

(11) (12) 

3465.75 X. 0861=1300.365 A. 126 x. 125= 15.75 cows. A. 

(13) (U) 

320x.50«=160 bales. 1275 x. 375=478.125 yd. 

(15) (16) 

4573 X .95=14344.35. A. 2500 x 1.05=2625 bbl. An^. 

(17) (18) 

4537 X 1.25=$5144.625. A 5000 x 2.50=$12500 

(19) (20) 

1267.875 X 3.05=13867.01875. 3000 x 5.00=115000 A. 

(21) (22) 

765x.03=$22.95 Am, 960 X. 04^=143.20 Ay%^. 

(23) 
1500 X .075=112.50 
1000 X. 0475= 47.50 

165.00 

(24) 
895x.l7=152.15; 895-152.15=742.85 gaUons. Aub. 

(25) 
250x.l8=45. ; 250— 45=205 boxes. Ans. 

(1) (2) (3) 

2-^10=.20 An^, 4-f 32=.125 Am. a-^40=.075 A 

(4) (5) (6) 

17^125=.136 A, 36-4-144=.25 A. 84-j-96=.875 A 
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(1) (8) (9) 

^-ri=.b1\ Ans. 3H-400=.00f Am. ii-i-9i=A1^ 

(10) (11) (12) 

104-4-312=.33J^ 121.81i-j-325=.37J 56|-i-450=.12i 

(13) (U) (15) 

I No.=.87i No, 1 8hip=.80 ship ^ of 50=.10 of 50 

(16) (It) 

§ cargo=66§V. cargo. Am. If No.=1.60 or 160Vo No. 

(2). (3) 

415-T-.25=1900 Am. 81J-t-.125=100 Ans. 

(*) (5) 

560-T-1.40=$400 Am. 76-^.005=15000 Am. 

(6) O) 

1.25-s-.008'I5= 142.857^ Am. |-^.45 = 1.94J Am. 

( 8 ) 30 
f-.00^=f-| of ^5=|x??^=90 Am. 

(9) . (10) 

5860H-.t6=$7800 Am. 1647-t-.3'I5=|4392 Ans. 

(11) 
1.00--.25=.15=number of men unhurt ; 

1660-T-.75=20800 men. Ans. 

(1) (2) 

3924-1.01 -388.1188+^ns. 10350^1.16=9000 Ans. 
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(3) (4) 

.1018-M.96=660 sheep Ans. 1008-^ l.33i=$t66 Ans. 



(5) (6) 

122-^4.p5=|30.123+ Ans. 1036-^1.40=$U0 Ans. 

(7) (8) 

85000-^2.25=$3TTTT.nj A. 91 80 -^ 1.10=15400 Ans. 

(9) 
248-rl.56=$160=cost of sheep ; 160-^40=14, price perhd, 

(10) (1) 

6835.50^1.26=15425 An^. 136-=-.85 = 160 marbles. A. 



(2) (3) 

615—. 82= 150 sheep. Ans. 513-?-. 54 =1950 Ans. 

(4) 
.20+.15,=.35 lost ; 1— .35=.65 remainder ; 
19500— .65=30000 men. Ans. 

(5) (6) 

10935-^.81=113500 Ans. 31250-f..62i=$50000 Ans. 

(^) (8) 

i200^.84=$5000 Ans. 2262 -5-.81 =$2600 Ans. 
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PROFIT AND LOSS. 

(1) 

.07x260x9 = $157.50 cost; .07x250x9 = $191.25 selling 

price; 191.25— 157.50 = $33.15 gain. Arts. 

(2) 
.31i - 27 = Mi gain per yd. ; .04^ x 43 x 15 = $27.41 J 

(3) 

360 X .75 = .$270 cost of keeping ; 1.25 x 360 = $450, 

value of wool ; .62^ X 90 = $56.25, value of lambs; 

(450 + 56.25) - 270 = $236.25 gain. Ans. 

6^ X 66 = $357.60, cost of flour ; 357.50+42.50 = $400 
price ; 400 -f- 65 = $6.15^3-, price per bbl. Ans. 

(5) 
.62~J X 500 = $312.60, cost ; 312.60 + 36 = $347.50, selling: 
price ; 347.50 -4- 600 = $.695, price per bu. Ans. 

(6) 

6450 + 575 + 796 = $7821, entire cost ; 7821+946 = 

$8766, price. Ans. 

{1) 

After one-third leaked out, 2 hbd. remained, equal to 126 gaL 

68.04 + d.62 = $70.66, what the remainder must sell for. 

70.56 -f- 126 = .66 cts. per gallon. 

(8) 
4162.50 X .22 = $915.76 Ans. 

H* 
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(9) (10) 

(3612+54) X .20 = $733.20 37649 x .31J = $11765.31i 

(11) 
X .15 = $444.75 Ans. 



(12) 
^ of 8550 = 855 ; 855 X .12 = 1102.60, loss on ^ of flour; 
i of 8650 = 2137i ; 2137.50 x .19 = $406,125, gain on i; 

tV + i = tV + H = H ; 1 - i$ = H = iS» remainder ; 
^ of 8550=5557.50 ; 5557.50 x .30=$1667.25, gain on rem. ; 
406.126 + 1667.25 = $2073.375, entire gain; 2073.375 — 
102.60 = $1970.776 Am, 

(13) 
$.16 X .12^ = $0.02 Ans. 

(14) 

200000 X .08 = $16000.00 ; 16000 + 2860 = $18860, entire 

profit. Ans. 

(15) 
5%of25%=^^of^ = l = liVo^n«. 
4 20 

(16) 
.t5 X 20 = 10.15, gain ; .75 + .15 = 1.90. Ans. 

(11) 

1 pipe =126 gallons. 

822.56 X .25 = $70.64 ; 322.56 + 70.64 = $393.20 ; 

393.20 -f- 126 = $3.20 per gallon. 



Digitized by VjOOQIC 



239.] PERCENTAGK. 1711 

(18) 

3493.33J X .10 = $349.333J ; 3493.333i - 349.333^ = 

13144, price ; 3144 -f- 3276 = $0.96, price per bu. Ana. 

(19) 

160.25 X .40 = $60.10 gain ; 160.26 X .28 = $42.01 loss ; 

60.10 — 42.07 = $18.03, balance of gain. 

(20) 
144 — 36 = 108 gallons remains. 
144 X.46 = $64.80 cost ; 64.80 X .10 = $6.48 gain ; 
64.80 + 6.48 = $71.28 ; 71.28 -r 108 = $0.66 pergaL 

(21) 
5 + 3 + 2 + 40 = 60 per cent, to be gained. 

3500 X 120 = $4200 cost ; 4200 x .60 = $2100 gain ; 
4200 + 2100 = $6300 ; 6300 - 3500 = $1.80 per bnsheL 

(22) 

425 — 348.60 = $76.60 whole gain ; 76.50 ^ 426 = 

.18, or 18 per cent. 

(23) 
.07^ — .06 = .016 gain ; .016 -f- .06 = .26 gain per cent. 

(24) 
1.20 — .90 = .30 ; .30 -v- .90 = .33J per cent, on the rye. 
1.50 - 1.12^ = .37i; .376 -j- 1.125 = .33^ " on wheat 

(25) 
20 X .18 =r $3.60, what it sold for per ream ; 
$3.60 — $2 = $1.60, gain per ream ; 
1.60 -^ 2 == .80, gain per cent. 
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(26) 

13cwt. 3qr. Ulb. = 13.89 cwt., or 1389 pounds; 

13.89x8=1111.12, cost; 1389x.l0=r$138.90,wbatitsoldfor; 

138.90 - 111.12 = $27.78, whole gain ; 

27.78 -r- 111.12 = .26, gain per cent, 

(27) 
45 T. 16 cwt. 261b. = 45.8125 tons ; 
45.8125 X 76 = $3436.9375, cost ; 45.8125 x 78.60 =: 

$3596.28125, what it sold for ; 
3596.28125 - $3435.9375 = $160.2f4376, whole gain ; 
160.34376 -ir 3435.9375 = .046+ = 4§% gain. 

(28) 
7000 + 425 = $7425, cost of lumber ; 
Of material there was lost -^^ of 67560 = 2084}^|ft. ; 
67560 - 2084|f ^ = 65475y*J^, remainder ; 
(65475/^ -r 1000) X 97.50 = $6383.840ff, price of lumber; 
7425 - 6383.840ff = $1041.159084 

(29) 

593.75 — 475 = $118.75, amount of premium on gold, or of 

discount on paper ; 

118.76 -T- 475 = .25, or 26Vo premium on gold ; 

118.76 -4- 593.75 = .20, or 20% discount on paper. 

(30) 
$500 is 31% of what number ? 500 -f- 31 = $1612.90^ A. 

(31) 
3746 ~ .25 = $14980 Ana. 

(32) 
2965 + 1260 rrz $4225, total profit ; 4225 -r .40 = 10662.60 
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(33) 
4600 + 2500 = $7000, total profit ; 
7000 -5- 35 = $20000, total sales. Am. 

(34) 
82500 -^ .12^ = $260000 Ans. 



(55) 

3 

lOV. of 12*/. of capital = :^ of ^ = A = .012 = 
100 100 2o0 

25 10 

IJVo capital. Ans, 

(36) (37) 

477.12 -4- 1.12 = $426 Ans, 840 -^ 85 = $400 Ans. 



(38) 
195.50 -T- 1.15 = $170 Ans. 

(39) 

Mcwt. 3qr. 141b. = 78891b. ; 7889 x .08 = $631.12 ; 

631.12 ~ 1.15 = $548.80 Ans. 

(40) 
472.50 -^ 1.35 = $350, value of one ; 
472.50 -^ .90 = $525, value of other ; 
472.60 X 2 = $945, price of both ; 

350 + 625 = $875, cost of both ; 

945 — 876 = $70 gain. Ans. 

(41) 
7 -«- 87J = $8, asking price ; 8 -r 1.33 J = $6 cost. An$, 
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(42) 
3860 -7- .88 = $4375 Am, 



(43) 

10 -r 1.25 = $8, cost ; 11.60 — 8 = $3.60, whole gain ; 

3.60 -i- 8 = .45 = 45% gain. Am. 

(44) 
25650 xl9.20-r-1000=$492.48; 492.48-?- 1.20 =$410.40 cost; 
25650 xl5-rl000=$384.T5 ; 410.40-384.75=$25.65 loss. 

(45) 
8881.26 -f- 1.125 = $3450 cost ; 

3450 - 3277.50 = $172.50, whole loss ; 
172.50 -^ 34.50 = .05 ^ 5Vo loss. Am. 

(46) 

.66 = 1.20 = .55 cost ; .77 — .55 = .22 gain on 1 lb ; 

.22 -J- .55 = .40 = 40% gain. Am. 

(47) 
6520 X .50 = $2760, what the com sold for ; 
2760 -f- .92 = $3000, what it cost ; 
6520 X .60 = $3312 ; 3312 — 3000 = $312, whole gain ; 
312 -r- 3000 = lOf = 10|% gain. Am. 

(48) 
1412i X 3 X .11 = $466,125 ; 466.125 -4- 1.375 = $339 cost. 
839 X .50 = $169.50 gain; 339 + 169.50 = $508.50 Am. 
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COMMISSION. 

(1) 
7540 X .025 = $188.50 commission ; 
t540 - 188.50 = $7351.50 paid oyer. 

(2) 
1399.77 -5- 1.03 = $1359 purchase ; 
1359 X .03 ;= $40.77 commission. 

(3) 
(3125 + 1520) X .0075 = $34.8375 Am. 

(4) 
9.75 X 750 X .0225 = $164.531 25 Am 

(5) 
6.60x9.50x96 = $5928 cost; 5928 x .01625 = $96.33 com. ; 
5928-96.33 = $5831.67 Ans. 

(6) 
2f + If = 4 per cent, commission ; 
2340 X 1.75 = $4095, first cost of the wheat ; 
4095 X .04 = $163.80, his commission ; 
4095 X .06 = $245.70, commission and freight ; 
$4095 + $245.70 = $4340.70, entire cost of the wheat. 

(^) 
2564.25 X .045 = $115.39+ Ans. 

(8) 
7320.25 X .06625 = $484.9665 ; 
7320.25 - 484.9665 = 6835.283 An$. 
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(9) 
1000 X .065 = $65 ; 1000 - 65 = 935. Ans. 

(10) 
34T6 X .12J = $434.50, the whole amount ; 
434.60 X .03J = 13.578 ; 434.50 - 13578 = $420,922 Ans. 



(11) 
1500 X .025 = 37.50 
1000 X .0325 = 32.50 

$70 amount of loss. 

(12) 
2640 X .02f = $68.64 discount ; 2640 - 68.64 = $2571.86 

(13) 
4.75 X 275 = $1306.25 cost ; 20% + JVo + Ji/o = 3% ; 
1306.25 X .03 = $391875 charges ; 
1306.25 = 39.1875 = $1267.0625 transmitted. 

(14) 
12000 -r- 1.02 = $11764.705 + purchase ; 
12000 - 11764.705 = $235,295 + commission. 

(15) 
708.75 4- 1.05 = $675 purchase money ; 675 -^ 45 = 15 tons 

(16) 
3608.625 -r- 1.025 = $2545 purchase money ; 
2608.625 — 2545 = $63,625 commission ; 
2545 -r .56 = 4544.642 + bushels. Ans. 



Digitized byCaOOglC 



S44-246.] PERCENTAGE. 185 

(n) 

42.66 = .018 = $2370 purchase money ; 
240 X .06 J = $15, cost of one barrel ; 
23T0 -T- 15 = 158 barrels ; 
23T0 + 42.60 = $2412.66. whole amount. 

(18) 
.02 + .00| + .00^ + .00^ = .02^, sum of allowances ; 
18T.50 -f- 1.02U = $183.0607 + sum expended in cotton ; 
183.0607 X .02 = $3.6612 + commission. 

(19) (20) 

60 -f- 2785 = .02^, or 2^y% 175 -f- 6795 = .02^^ 

(21) (22) 

15 -T- 175 = .084, or H'^' -4- 5 -^ 45 = .llj. or ll^V. A. 



INTEUBST. 

(1) (2) 

6t5 X .06J = $43,875 Ans, 871.25 x .07 = $60.9875 A. 

(3) 
535.50 X .06 X 7 = $224.91 Arts. 

(4) 
1125.885 X .08 X 4 = $360.2832 Ans. 

(6) 
789.74 X .05 X 12 = $473,844 Ans. 

(6) 
2500 X .07 J X 7 = $1312.50 Ans. 
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(•^) 

8153.82 X Mi X 2 == $283.8438 Ans. 

(8) 
199.48 X ,07 X 16 = $223.4176 ; 
223.4176 + 199.48 = $422.8976 Ans. 

(9) 
897^0 X .08 X 3 = $216.40 ; 215.40 + 897.50 = $1112.90 

(10) 
982.35 X .06} X 4 = $265.2345 Ans. 

(11) 
1500 X .05i X 5 = $393.75; 393.75 + 1500.00 = 1893.75 

(12) 
1914.10 X .03i X 6 = $373.2495 Ans. 

(13) 
350 X .10 X 21 = $735.00 Ans. 

(14) 
628.50x.l2ix5=$387.575 ; 387.575 + 628.50 =$101 6.0 7 5 

(15) 
75.50 X .06 X 10 = $45.30 ; 45.30 + 75.50 = $120.80 Ans 

(16) 
5040 X .0^ X 2 = $756 ; 5040 + 756 = $5796 Ans, 

(17) (18) 

119.48X.07X 2i = $20,909. 250.60 X. 06 X If = $26,313 
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(19) 
966 X .09 X 5^ = $458.88 Am. 

(20) 
1675.20 X .07 X 3§ = $404.3013 ; 
404.3013 + 1575.20 = $1979.5013 Ana. 

(21) 
5.000 X .05i X 2i = $618.75 ; 618.75 + 5000 = $5618.76 

(22) 
1508.20 X .10 X 4^ = $628.4161 Ans. 

(23) 
75 X .12J X 6f = $64.0625 Am. 

(24) 
125x.04}x5i = $32.65625 ; 32.65625+125 = $157.66«25 

(2) 
1 yr. 8 mo. 6 da. = 20.2 mo. ; 

358.50 X .07 = $25.0950, interest of 1 year ; 
25.0950 -=-12 = 2.09125, interest of 1 month ; 
2.09125 X 20.2 = $42.24325 Am. 

(3) 
4yr. 9 mo. 15 da. = 57.5 months ; 

1461.75 X .06 = $87,705, interest of 1 year ; 
87.705 4- 12 = 7.30875, interest of 1 month ; 
7.30875 X 57.5 = $420.253125 Am. 

(O 
(1200 X .07 J -f- 12) X 28.4 = $213 Am. 
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(5) 

(4500 X .06 -r 12) X 9.6§ = $181.25 Ans. 

(6) 
(156.25 X .08 -T- 12) X 10.6 = $11.0415 Ans. 

(7) 
(640 X .06J -f- 12) X 38.3 = $132.7107 Ans. 

(8) 
(27650 X .10 -r 12) X 11.7 = $26.9586+ Ans. 

(9) 
(378.42 X .07 -^ 12) X 17.1 = $37.7473^5 ; 
37.747395 + 378.42 = $416.167395 Ans, 

(10) 
(1250 X .lOi -^ 12) X 7.7 = $84.21875, interest ; 
84.21875 + 1250 = $1334.21875 Ans. 

(11) 
(6500 X .09^-r 12) X 2.3^ = $120.0693 Ans. 

(12) 
(70.50 X .05i -f- 12) X 130 = $40.0968 Ans. 

(13) 
(45 X .06i-f- 12) X 144.9 = $36.6778+ interest; 
36.6778 + 45 = $81.6778+ Ans. 

(14) 
100 X .04 -^ 12) X 186 = $62, interest ; 62 + 100 = $162 
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(15) 
(415.50 X .08 H- 12) X 69.8 = $221,266 Arts. 



(16) 
(4560 X .07 -7- 12) X 14.6i = $389.2466 Am. 

(17) 
(128.375 X .06 -5- 12) X 10.9 = $6.^964+ interest ; 
6.9964 + 128.375 = $135.3714+ Arts. 



(18) 
(26452 X .06 -s- 12) X 32.4} = $42.9404 Ans. 

(19) 
(76.50 X .06 -5- 12) X 21.4 = $8.1855, interest ; 
8.1855 + 76.50 = $84.6855 An8. 



(20) 
( 241.60 X .07 n- 12) X 39.5 = $55.6685+ Ans. 



(21) 
(5600 X .07 -^ 12) X 1 = $32.6661 An8. 



(22) 
(8450 X .10 -T- 12) X 2 = $140.8333^, interest ; 
140.8333^+8450 = $8590.8333^ Ana. 

(23) 
(4000 X .09 ^ 12) X 1.2 = $36.00 Am. 
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(24) 

yr. ma d*. 
1863 10 10 
1852 9 9 

111, time. 

(81.60X.06J-M2)X13.0J=$6.18431+; 
6.18431 + 8U0 = $93.T8431+ Ans. 

(25) 

yr. mo. da. 

1858 4 25 

1854 1 8 

3 9 IT, time. 
(126.T5 X .OT -^ 12) X 45.5S = $33.69085 + ; 
33.69085 + 126.T5 = $160.44085+ Ans. 

(26) 

yr. mok da. 

1856 9 15 
1856 1 1 
8 14 
(860 X .05i -i- 12) X 8.4§ = 112.96358+ Ana. 

(27) 

yr. mo. ds. 

1856 12 1 

1855 8 14 
1 8 IT 

Time, less 90 days = ll.SJmo.; 
(660.40 X .10 H- 12) X 17.51 = $82.036J Ans. 

(28) 
(1256 X .06 -s. 12) X 11.3 = 170964 Ans. 
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6 


da. 
10 


1850 


10 


5 



191 



(U5.40 X .05 -T- 12) X 43.1f = $134.06703+ ; 
134.06703 + 745.40 = |8T9.46703+ Ans. 



(30) 
Ist time, 1 yr. 3 mo. 21 da. ; 2d, 9 mo. 27 da. 
(250 X .07 -r- 12) X 15.7 = $22.89531 ; 
22.89531 + 250 = $272.89531 ; 
(500 X .07 -^ 12) X 9.9 = $28.87434 ; 
28.87434 + 500 = $528.87434 ; 
272.895+528.874 = $801,769+ An8. 



(31) 
From January 1st to September Ist 
" March 15th " 

" April 20th " 

" June 3d 

Amount of $254 for 8 mo. 

$154.60" 5 mo. 16 da. 

$424.26" 4 mo. 11 da. 

$75.50" 2 mo. 28 da. 



: 8 mo. 
: 5 mo. 16 da 
: 4 mo. 11 da. 
1 mo. 28 da. 

: $264.16 

$158.8772+ 

$433.5127+ 

$76.6073 + 

$933.1573 A. 



(32) 
$475.75 X .07 -5- 12 = 2.7752 ; 2.7752 X 8.5 = $499,339 A. 
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(33) 
$127.28 X .06 -^ 12 = .6364 ; .6364 X 21 + 127.68 = 140.644 

(34) 
At the end of the first year $1500 must be paid, and the 
interest on $4500, equal to. . . . $1192.50 
At the end of the second year $1500, and in- 
terest on $3000 . . . . . = $1695.00 
At the end of the third year $15000, and in- 
terest on $1500 . . . . . = $ 1591.50 

Amount, $5085.00 A 







(35) 


Interest 


on $40 for 8 months 


u 


" $40 " T 


( 


It 


" $40 " 6 


( 


u 


" $40 " 5 


' 


m 


" $40 " 4 


I 


u 


" $40 " 3 


It 


« 


" $40 " 2 


1 


« 


" $40 " 1 


1 



Interest due at end of time 

Add" principal due 

Amount due 

Interest on $368.40 for 1 yr. 4 mo. 15 da. = 

$368.40 + 35.458 = $403,858. Arts. 



$1.86f 
1.63^ 
1.40 
1.161 
.93^ 
.TO 
.46^ 
.23^ 
$8.40 
360.00 
$368.40 
$35,458 ; 



(36) 

$9000 -^ 3 = $3000 ; 

Amount of $3000 for 6 mo. at IJ per cent. = $3112.50 

« " $3000 for 12 mo. at 1i " = $3225 

$3000 -f- ^112.50 + $3225 = $9331.50 An8, 
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(1) 

JT. mo. dft. 

1864 6 10, when due ; 
1864 1 1, date. 
5 9 

(382.60 X .01 -5- 12) X 6.3 = $11.825625 ; 
11.826625 + 382.50 = 1394.325626 Ans. 



(2) 



y. 


mo. 


dfl. 


1864 


n 


4, when4ae; 


1862 


3 


1, when reckoned. 



2 4 8 

(612 X .06 -T- 12) X 28.1 = 185.986 ; 
85.986 + 612 = $697,986 Am. 



(3) 
Tlie interest begins on January 1st, and continues 6 months 
after date, or to January 3d, 1861 = 1 yr. mo. 2 da. ; 

(3120 X .07 -h 12) X 12.0J = I219.613J ; 
219.61 3 J + 3120 = $3339.613^ Ana. 





( 


*) 






The note 


was doe 


on 


July Tth, 


1862; 




1862 


mo. 

7 


t 






1861 


12 


3 





(786.50.x .08 -^ 12) x 7.1J = 137.4022+j 
37.4022 + 786.50 = $823.9022+ Am. 
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(6) 
This note was on interest 3 months ; 

I4660.T2 X .OT -^ 12 = 26.6042 ; 
26.6042 X 3 + 4560.12 =$4640.532 Ans. 

(6) 
This note is payable Jnne 17, 185T, and bears interest 
1 yr. 1 mo. 4 da. ; 

11854.83 X .06 -=- 12 = 9,2T415 ; 

9.21415 X 13.1J + 1854.83 = 1976.630 Ana. 



(2) 
je203 18s. 6d. = ie203.925; 
(203.925 X .06 -r- 12) X 44.5J = 45.4073 ; 
^645.4073 = M5 8s. Ifd. Am, 

(3) 
£2ib 13s. 8d. = ie216.68333-f ; 
(215.68333 x .06 -r- 12) x 42.3 = 45.617024+; 
ie45.617024+ = £45 12s. 4d. 0.34+ far. 



(4) 
iB1543 10s. 6d = ^61543.525 ; 
(1543.525 X .04 ~ 12) X 30 = ^6154.3525 ; 
iB154.3525 = iei54 7s. Od. 2.4 far. Ans. 



(5) 
iB1047 3s. = iei047.15 ; 
(1047.15 X .06 -=- 12) X 16.5 = ^686.38905 ; 
86.88905 + iei047.15 = iB1133.53905 =r ieil33 10s. 9id. A. 
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(6) 

JB611 Is. 4d. = ie611.0666+ ; iB511.0666 X 06 -r- 12x18 = 

iei99.3159 = JE199 6s. 3d. 3 far. Ana. 



iB161.7625 X .06 ^ 12 = .8088125 ; 

.8088125 X 8.4} = ^^6.82098541 = M 168. 5d. An8. 



PABTUL PATinCNTS. 

(2) 
PriDcipal on interest from Feb. 6, 1850, . . $6418.84 
Interest to May 16, 1853, time 
of first payment, 3yr. 3 mo. 

10 da $1214.11186 

First payment is less than the in- 
terest: take the interest on prin- 
cipal, from May 16, 1853, to 
May 16, 1855, 2 years . . 111.4608 
The first two payments are less 
than the interest : take the in- 
terest on principal from May 
16, 1855, to Feb. 1, 1856, 

8mo. 15da. 215.3501 

Interest dne, 1 2326.98336 

Amount, 18805.8236 

Since the three payments exceed the interest * 

we deduct the three payments .... 3896.48 

Sum dne, Feb. 1, 1856, $4909.3433 
nterest on $4909.3433 from Feb. 1, 1856, 
to Aug. 11, 1851, 1 yr. 6 mo. 10 da. . . 450.0231 

Amount due, Aug. U, 1851, $5359.3664 
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(3) 

Principal on interest from Sept. 5, 1861 

Interest on principal, to Nov. 13, 

1853 (2 yr. 2 mo. 8 da.) . . . 

The first payment being less than 

interest, find the interest from 

Nov. 13, 1853, to May 10, 1854 

(5 mo. 2Tda.) 

The second payment being less than 
interest, find the interest from 
May 10,* 1854, to March 1, 
1855 (9 mo. 21 da.) . . . 



11851.04 



$1031.10325 



231.60568 



380.71544 



Interest dne, 
Amount, 

Sum of j)ayments, 
Bemainder due, March 1, 1855, 



1643.4843T 
I9494.5243T 

568.98 
I8925.5443T 
Anstoer. 



(4) 

Principal on interest from Jan. 3, 1854 . . 18914.56 

Interest to Feb. 16, 1855 (1 yr. 1 mo. 13 da.) . 103.256 

Amount, $9611.816 

Payment Feb. 16, 1855 1815.40 

Remainder for new principal, Feb. 16, 1855 . $1802.416 

Interest to Sept. 15, 1856 (1 yr. 6 mo. 29 da.) 863.249 

Amount, $8665.665 

Payment Sept. 15, 1856 3841.26 

Remainder for new principal, Sept. 15, 1856 . $4824.405 

Interest to Nov. 11, 1851 (1 yr. 1 mo. 26 da.) 390.240 

Amount, $5214.646 
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Amount, $5214.646 

Payment, Nov. 11, 1857 1809.10 

Remainder for new principal, Nov. 11, 1857 . $3405.546 
Interest to June 9, 1858 (6 mo. 28 da.) . . 137. 735 

Amount, $3543.281 

Payment June 9, 1858 2421.04 

Remainder for new principal, June 9, 1858 . $1122.241 

Interest to July 1, 1858 (22 da.) .... 4.800 

Amount due, July 1, 1855, $1127.041 

Answer, 



(5) 

Principal on interest, from Nov. 1, 1852 . . $345.50 

Interest to June 20, 1853 (7 mo. 19 da) . . 15.384 

Amount, $360,884 

Payment June 20, 1853 75.000 

Remainder for new principal, June 20, 1853 . $285,884 

Interest to Dec. 13, 1856 (3yr. 5 mo. 23 da.) . 69.652 

Amount, $355,536 
Payment, Jan. 12, 1854 . . . . $10.00 
Payment March 3, 1855 . . . . 15.50 
Payment Dec. 13, 1856 . . . . 52.75 

Their sum, $78.25 

Remainder for a new principal, Dec. 13, 1856 . $277,286 

Interest to Oct. 14, 1857 (10 mo. Ida.) . . 16.228 

Amount, $293,514 

Payment Oct. 14, 1857 106.75 

Remainder for new principal, Oct. 14, 1857, - . $186,764 

Interest to Feb. 4, 1858 (3 mo. 20 da.) . . 3.994 

Amount due, Feb. 4, 1858 . $190,758 4. 
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(6) 

Principal on interest, from Oct. 19, 1850 . . 1450.00 

Interest to Sept. 25, 1851 (11 mo. 6 da.) . . 33.60 

Amount, $483.60 

Payment Sept. 25, 1851 85.60 

Remainder for new principal, Sept. 25, 1851 . $398.00 

Interest to June 6, 1853 (1 yr. 8 mo. 11 da.) . 54.039 

Amount, $452,039 
Payment July 10, 1852 .... $20.00 
Payment June 6th, 1853 . . . . 150.45 

Their sum, $ 170.45 

Remainder for new prmcipal, June 6, 1853. . $281,589 

Interest to May 5, 1855 (1 yr. 10 mo. 2 da.) . 43.114 

Amount, $324,103 
Payment Dec. 28, 1854 .... $25,125 
Payment May 5, 1855 .... 169.000 

Their sum, $ 194.125 

Remainder for new principal, May 5, 1855 . $130.5T8 

Interest to Oct. 18, 1857 (2 yr. 5 mo. 13 da.) . 25.622 

Amount due, Oct. 18, 1857, $156,200 A. 



PROBLEMS IN SIMPLE INTEREST. 

(2) 
9mo. = f yr. = .75yr. ; 

P = y/fjs = $3976.1822+ Ans, 



(3) 
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(4) 
10 mo. 15 da. = |yr. = .816 jt. 



(5) 
^^"® =$30000 4ns. 



.05X1 



(«) 
4yr. 3 mo. = 4.26 yr.; 

288.3914 



.07 X 4.25 



= $952.5761+ An$. 



(1) 
3yr. I mo. 18da. = 3.18Jyr.; 

"" 2100 X 3.13J 



(8) 
lyr. 10 mo. = 1.83Jyr. ; 

_ 452.98 ,- ,ft„ . , 

R = 2470.80 Xl.83i =-^^ = ^^^-^"^ 



(9) 
2 yr. 7 mo. 24 da. = 2.65 yr. ; 

15.741 
^ 503.712 .., -,,/ j„. 

108 
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COMPOUND INTEREST 

175 X.07 + 175 = $187.25; 
187.25 X .07 + 187.25 = $200.3575; 
$200.3575 - $175 = $25.3575 Ang. 

(3) 

240 X .05 + 240 = $252; 

252 X .05 + 252 = $264.60; 
264.60 X .05 + 264.60 = $277.83; 
277.83 X .05 + 277.83 = $291.7215 Ans. 

Note. — To multiply the principal by the rate, and then add the 
principal to the product, is equivalent to multiplying the principal 
by 1 + rate. Hence, the amount, in the last example, may be found 
thus : 

$240 X 1.05 X 1.05 X 1.05 x 1.05 = $291.7215. 

540.50 X .06 + 540.50 = $572.93 
572.93 X .06 4- 572.93 = $607.3058 

607.3058 X .06 + 607.3058 = $643.744148 
Interest on 1643^744148 for 6 , ^,^,,,,,,,, 

months and 15 days, ) 

Amount $664.66583281 

664.66583281 - 540.05 = $124.16583281 Ans. 

The amount for three years may be found, as in the last 
example, thus : 

$540.50 X 1.06 X 1.06 X 1.06 = $643.744148. 

(5) 
Find, from the Table, the amount of $1, for 10 years. 
It is found opposite 10 in the column of years, and 
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Tinder 7 per ceni It is 11.96715 ; and this is what $1 will 
amount to, at compound interest, for ten years. 

Then, $1.96715 X 75 = $147.53625 

Int. on $147.53625, 4 mo. 21 da. = 4.04495 

Amount $151.58120 

(6) 

Take from the Table, the amount of $1 for the given 
time, which amount is $1.42576. 

Then, multiply this amount by the number of dollars, 
which is 650, and we shall have the amount. Thus : 
1.42576 X 650 = $926,744 Am. 

(7) 

From the Table, we have. 

Amount of $1 for 5 years 1.33822. 

Then, $1.33822 X 3475 = $4650.3145 
Int on 465a3145 for 5 mo. 9 da. = 123.2333 

Amount at the end of time $4773.5478 
Hence, $4773.5478 - $3475 = $1298.5478 Ans. 

If we compute the interest, by the common rule, we shall 
see how far the result is varied by using the Table. 

$3475 + $208.50, int 1 yr. = $8683.50, end Ist yr. 
3683.50 + 221.01, int. 2d yr. = $3904.51, end 2d yr. 
3904.51 + 234.2706, int. 3d yr. = $4138.7806, end 3d yr. 
4138.7806 + 248.826846, int. 4th yr. = $4387.107486, end 4th yr. 
4887.107436 + 263.22644616, int. 5th yr. = $4650.33888216, end 5th yr. 
Int. on amt 5 mo. 9 da. = 128.2338 

Amount $4778.66718216 

The difference being nearly two cents, which results 
from using more decimal places in the second operation. 
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% 

(8) 
95637.50 X 1 06 X 1.06 X 1.06 X 1.06 X 1.06 X 1.06 X 
1.06 = $143803.4388 + 143803.4388 - 96631.50 = 
$48165.9388+ Aiis, 

(9) 

75439.15 

Mi 



3TT 19875 
3017 5900 



3394.788T5 interest of first year. 
75439.7 5 _ 

78834.53875 amount of first year. 

m 

394 1726937i 
3153 3815500 

3547.5542437 J interest of second year. 
78834.53875 

82382.09299 amount of second year. 
:04i 

411 9104649^ 
3295 2837196 

3707.1941845 interest of third year. 
82382.09299 

86089.28717 amount of third year. 
.04 i 

430 4464358^ 
3443 5714868 

3874.0179226 interest of fourth year. 
86089.28717 

89963.30509 amount of fourth year. 
75439.75 

14523.55509 compound interest for four years. A 
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DISCOUNT. 

(1) 
. tl.09|, amount of |1 for 1 year 4 months ; 

615 -r- 1.09J = $662.60 Ans. 

(2) 
11.098, amt. of $1 for 1 yr. T mo. 18 da.; 

202.68 -5- 1.098 = $184,499+ Ana. 

(3) 
$1.03, amt. of $1 for t mo. 6 da. ; 

721 -f- 1.03 — $100 = present worth ; 
121 — too = $21 = discount. Ana. 

(4) 
Tune, 4 mo. 24 da. ; 

11.032, amt. of $1 for 4 mo. 24 da. ; 
6160 -7- 1.032 = $6000 Ans. 

(5) 
$1,314, amt. of $1 for 2 yr. t mo. 12 da. 5 

2600 -^ 1.314 = $1902.687+ Ana. 

(6) 
1.086f, amt. of $1 for lyr. 2 mo. 20 da. ; 

3000 -T- 1.085| = 2763.562+, present ralue ; 
8000 — . 2763.562 = $236,438, discount. Ans. * 
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Time, 2 mo. 16da. ; 
11.014}, amt. of |1 for 2 mo. 16 da ; 
UOO -^ l.QUl = 11379.6123+ Ans. 



(8) 
10.50 X 300 = $3150, cost ; 
12 X 300 = $3600, price on 3 mo. credit ; 
8600 -r- 1.01T5 = 13538.0835, cash value ; 
8538.0835 - 3150 = $388.0835+, gain. 

in 

Cash =$5000.00000 
$1,015, amt. of $1 for 3 mo. ; 2500 -r- 1.015 = $2463.05418+ 
$1.03, amt. of $1 for 6 mo. ; 2500-^1.03 ==$ 2427.18446 + 

Cash value, $9890.23864+ 

(10) 
$1.02, amt. of $1 for 4 mo. ; .075 -^ 1.02 = $0.07352, present 

value at 3 mo. ; 

$1.03, amt. of $1 for 6 mo. ; .08 ~ 1.03 = $0.07766, present 

value at 6 mo. ; 

0.07766 - 0.07352 = 0.00414. 

Most advantageous to buy at 7| cents per pound* Ans. 

(11) 
10 X .20 = $2.00, gain ; 10 + 2 = $12, price at which it 

was sold ; 
1 — .10 = 90 ; the selling price was 90% of the asking 
price; hence, 
12 -^ 90.90 = $13,383} Ans. 
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(12) 
Time of discount and interest of first note is 1 mo. ; of the 
second/ 3 mo. 9 da. ; of the third, 4 mo. 

mo. diL 

$1,005, amt. of $lforl 1000-^1.005 =$995.0248+ 

$1.0165, " $1 "3 9 ; 500 -^ 1.0165 = $491.8839 + 

$1.02, " $1 "4; • 900 -T- 1.02 = $882.3529 + 

Cash value of 3 notes on July 1, $2369.2611 + 

The amount of $1000 for 1 mo. at 6"/». . $1005 
" " of $500 " - 3 mo. 9 da. at 6 •/• 508.25 

" " of $900 "4mo. at6Vo. . 918.00 
Value of 3 notes when due, $2431.25 

2369.261t 
Difference, $61.9883 



BANK DISCOUNT. 

(1) 
Time, 4 mo. 8 da. = 4.1 mo.; (300 X .06 -r- 12) X 4.1 = $6.15 

(2) 
(200 X .09 -i- 12) X 5.1 = $t.65 Arts. 

(3) 
(500 X .065 -^ 12) X 8.6 = $23.2913+ dis. ; 
500 - 23.2916 = $4t6.t084+ cash value. 

(4) 
(1255.38 X .OT -i- 12) x 4.1 = $30.0245+ dis. ; 
1255.38 - 30.0245 = $1225.3555+ An8. 

(5) 
Time, 1 mo. 15 da. = 1.6 mo. ; 
(500 X .OT X 12) X 1.5 = $4,375. Ans. 



Digitized by VjOOQIC 



306 PERCENTAGE. 266 

(6) 
4368 X 1.25 = 15460, cost of the wheat; 
4368 X 1.30 = I56T8.40, sold it for ; 
56T8.40 X O.t ~ 12 = 133.124; 
33.124 X 4.1 = $135.8084+ dis. ; 
56T8.40 - 135.8084 = $5542.5916 ; 
5542.5916 — 5460 = 82.5916, gain. 

(^) 
(tOOO X .06 -f- 12) X 1.1 = $248.50, bank discount ; 
$1,035, amount of $1 for 7 months ; 
7000 -r- 1.035 = $6763.285 + , present value ; 
7000 — 6763.285 = $236,715, true discount ; 
248.50 — 236.715 = $11,785, difference. Ans. 

(8) 
(10000 X .08 -r 12) X 4.6 = $306.66|, bank discount ; 
10000 -^ 1.03 = $9708.7378+, present value ; 
10000 - 9708.7378 = $291.2622+, true discount ; 
306.6666-291.2622 = $15.4044 + , difference. Am. 

(9) 
Time, 4 mo. 3 da. = 4.1 mo. ; 
(1000 X .05^ -5- 12) X 4.1 = $18.7916+, discount ; 
1000 - 18.7916 = $981.2083+, or 981.21 Ans. 

(10) 
When A turns in the note at the bank, it will have 4 months 
and 3 days to run ; therefore, they will take discount on $1500 
for 4 months and 3 days, which will be $25,625 ; $1000 + 
$25,625 = $1025.625 taken from $1500 leaves $474,375 what 
A received back. 
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(2) 
(1 X .07 -f- 12) X 6.1 = $.0356|, discount of $1 ; 
1 — .0365| = $0.9644^, present value of $1 ; 
285.95 n- .9644^ = $296.50 Ana. 

(3) 

$0,968, present value of |1 for 6 mo. 12da. ; 

674.89 ~ .968 = $697.20 Ans. 

(4) 

$0.96, present value of $1 for 9 mo. 18 da. ; 

1000 -r .96 = $1041.66§ Ana. 

9.125 X 380 = $3461.50, cost of the flour ; 

.98.45, present value of $1 for 3 mo. 3 da., at 6 per cent ; 

3467.50 -r .9845 = $3522.092, face of the note. 



STOCKS. 

(2) 
$101) per share ; 100 X 43 = $4300, value of 43 shares ; 
4J*/o semi-annually gives 9% annually, or .04 J X 2 = .09 ; 
hence, 100 X 43 X .04^ X 2 = $38T.OO Ana. 

(3) 
100 X 18 X .05 = $90.00 Ana. 

(4) 
5416X.4H = $2559.06, A's ; 6T95x.4H = *3210.63T5, B's.' 

(5) 
25 X 36 X .17 = $153.00 Ana. 



Digitized byCaOOglC 



208^ PEBCINTAOB. [268-269. 

(2) 
100 X 56 = 15600, cost at par ; as discount diminishes and 
brokerage increases the cost, the discount may be considered 
equal to .05 J — .OOJ = .05 ; 

5600 X. 06 = 1280 ; 5600—280 = 15320, cost or market valne 

(3) 

1.2J — .OOJ = .12 = discount less brokerage ; 

100 X 36 X .12 = $432 ; 3600 - 432 = $3168, cost ; 

100 X 36 X .OT = $252, premium ; 
3600 + 252 = $3852, selling price ; 

100 X 36 X .00^ = $18, brokerage ; 
3852 — 3168 = $684, total gain ; 684 — 18 = $666, net gain. 

(4) 
75 X 216 X .OTf = $1255.50 ; 
75 X 216 + 1255.50 =$17455.50 Ans. 

(5) 
200 X 257 X .15 = $7710 ; 200 X 257 + 7710 = $59110.00 

(6) 
160 X 120 X .18i = $3375 ; 160 X 120 + 3376 = $21375 

(t) 

125 X 69 X .07i = $625.3126 ; 

126 X 69-625.3125 = $7999.6876 Am. 

(8) 
1000 X 200 X .06f = $13500 ; 
1000 X 200 + 13500 = $213500 Ans. 
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(9) 
20 X 125 = $2500, par val. ; 2600 x .05 = $125 = 1st div.; 
2500 X .04 = $100 = 2d div.; 2500 x .10 = $250, premium ; 
(125 X .07 — 12) X 8 = $5.83 J, int. on 1st div. for 8 mo.; 
(100 X .Ot ^ 12) X 2 = $1.16§, " 2d " 2 mo. ; 
125 4- 100 + 250 + 5.83 J + 1.16| = $482, income of $2;,00 ; 
2500 X .07 H- 12) X 12 = $175, interest of $2500 to br de- 
ducted ; 482 — 175 = $307, net profit. Ana. 



(2) 
Difference 3000 



= $3529.411+ Ans. 



1 - Rate .85 

(3) 

ftOQA 

Yjj = 15600 par value ; 5600 -i- 100 = 56 shares. An$. 

(*) (5) 

^ = $4000 Ana. ^=«7235.1424- ^n«. 

.92o •«707d 

(6) (T) 

8700 __ g^QQ . 12000 X .03J = $420, discount ; 
1.0875 "■ ' 12000 - 420 = $11580, market vaL , 

11580 ^ 1.11 = $10432.432+ Ana. 

(2) 
1 — 12J = $.87^^, market value of $1 ; 
1 X .07 = $0.07, interest of $1 for 1 year ; 
.07 -T- .875 = .08, or 8% Ans. 

(3) 
.02^ X 2 = .05, annual dividend ; 
.05 -T- .625 = .08, or 8% Am. 
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(4) (5) 

.OT ■- .875 = .08, or 8Vo Am. . .06 4- 1.20 = .05, or 5V. 

(2) 

1 X .08 = $.08, interest of $1 ; .08 -r- .10 = .80, market valuo 

of II, or 80% of par value ; 1 — .80 = .20, or 20% dis. 

. (3) 
.Ot -T- .12 = .58i ; 1 - .58J = .41|, or 41§% Ans. 

X)9 -^ .08 = 1.12J ; 1.12J - 1 = .12^, or 12^% premium A. 

(2) 
Li^ = .06 = 6% ; ^-j^= .0654+ = 6^% ; 7% best 

(3) 
hJ^ = .06§ = 6§% ; L^ = .06i = 6i% ; 8% best. 

(4) 

|1 X .05 -4- 1.00 = .05 rate of profit of the 5 per cent. ; 

$1 X .06 -r- .90 = .06f rate of profit of the 6 per cent. ; 
2000 X .05 X 5 = $500 profit for 5 yr. of the 5 per cent. ; 
2000 X .06f X 5 = $666.66J for 5 yr. of the 6 per cent. ; 

|666.66| — 500 = |166.66f difference of proceeds. 



INSURANCE. 

(1) 
147674 X .03^ = $5168.59 Ans. 

(2) 
47520 X .005 = $237.60 ; 47520 x .00^ = $158.40 Ans 
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(3) 
16800 X .01^ = 1252 ; 16800 X .OOf = $126.00 Ana. 

(4) 
f of t of 24000 = 112000 ; 12000 x 02^ = $300 Ajis. 

(5) 

5640 X .00} = $42.30 ; 75600 x OOf = 4T.25 ; 

42.30 + 4t.25 = $89.55 Ans. 

(6) 
75 cents per 100 = f of $1 per $100 = }Vo ; 
425 X 15 X .OOf = $47.8125 Ans. 

(1) 
150 X 63 X .35 = $3307.50, first cost ; 

150 X 63 X .50 = $4725, selling price; 

4725 X .035 = $165,375, insurance ; 

3307.50 + 165.375 = $3472.875, whole cost ; 

4725 - 3472.875 = $1252.125, gain Ans. 

(8) 
8640 X .04^ = $163.80 insurance = loss in case of destruction. 

(9) 
12000 X .0275 = $330 ; 18500 x .0325 = $601.25 ; 
330+601.25 = $931.25; 20450-f 25600+931.25=$46981.25; 
12000 + 18500 = $30500 ; 46981.25 - 30500 = $16481.25 
total loss. Am'. 

(10) 
5000 X 10.50 ■= $52500, value of the flour ; 
2887.50 •— 52500 = .05J, or 5j- per cent, for insurance. 
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(11) 

120 ~ 7500 = .Olf , or If per cent. Arts. 

(12) 
225 X 40 X 3.50 = 131500, cost of cloth ; 
♦1323 -T- 31500 = .04J, or 4|*/o for insurance. Ana. 

(13) 
1320 ^ .055 = 124000. Ans. 

(14) 
61 -*- .015 = $3400, value of storehouse ; 126.45 -^ .0225 
= $5620, " " contents ; 

$9020, whole value of property insured. 

(15) 
275 X 15 = $4125, value of pianos ; $4125 X .03 = $123.75, 
premium ; 123.75 x .03 = $3.7125, insurance on premium ; 
123.75 + 3.7125 = 127.4625, amount of insurance. 

(16) 
16750 X .0175 = $293,125, premium ; 
293.125 X .0175 = $5.1296, amount of premium ; 
293.125+5.1296 = $298.2546, amount of insurance. 



LIFE INSURANCE. 

(1) (2) 

8950 X 1.36-r-lOO =$121.72 12500 X 1.86-4-100 = $232.50 

(3) (4) 

15000 X 1.75 -4- 100 = $262.50 5000 X -OOf = $20 Ans. 
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(5) 
2000 X 4.91 -T- 100 = $98.20 Ana. 

(6) 
1600 X .04f X 20 = $1380 ; 1500 - 1380 = $120.00 Am. 

(^) 
10000 X 2.T1 -r- 100 = $2T1, annual premium ; 
$2*11, premium paid at the beginning of the 1st year ; 
4T.425, interest on $271, 2 years 6 months ; 
271, premium paid at the beginning of the 2d year ; 
28.465, interest on $271, 1 year 6 months ; 
271, premium paid at the beginning of the 8d year ; 
9.486, interest on $271, year 6 months ; 
$898,365, premiums and interest ; 

10000 - 898.366 = $9101.636 Am. 



ENDOWMENTS. 

(1) 
100 : 260 : : 164.46 : x = 411.16 ; 

260x164.46 



100 



= $411.16 Am, 



(2) 
100 : 360 : : 210.63 : x = 767.908 ; 
360x210.63 



100 



= $767,908 Am. 



(3) 
100 : 660 : : 188.83 : x = 1227.396 ; 
660x188.83 



100 



= $1227.396 Am. 
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ANNUITIES. 

(1) 
12.821163 X 560 = $7061.63416 Am. 

(2) 
10.8377T X 836 = $9049.63796 Arts. 

(3) 
15.372461 X 1600 = $23058.6766 Ans. 

27660 -f- 12.650358 = $2195.96 An8. 

(5) 
25000 -^ 11.469921 = $2179.63 ; 217963 - 20 = $2159.618 



ASSESSING TAXES. 

(1) 
1466.50 + 360.25 + 200.25 = 2016, tax to be raised ; 
1.60 X 350 .= $526, poll tax ; 2016 - 626 = $1491, tax on 
property ; 1491 ^ 318200 = .0046 = f^V* Ana. 

(2) 

98416 X .26 = $24603.76 ; 100406 - 24603.76 = $76802.26; 

75802.25 -T- .002 = 37901125 Ans. 

(3) 
66460 X 26 = $14112.60, poU tax ; 87467 - 14112.60 = 
$73354.60 ; 73354.60 ~ 4890300 = .015 = 1 J per ceut ; 
5400 X .015 = $81 ; 81 + (.26 x 5 = 1.25) = $82.25. A. 
3760.60 X .015 = $66.4076 ; 66.4075 + .60 = $56.9075 A. 
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(4) 
40 X .50 = $20 ; 957.50 - 20 = $937.50 ; 
937.50 -T- 125000 = .0075 = f per cent. Ans. 
2000 X .0075 = $15 ; 15 + .50 = $15.50 Ans. 

(5) (6) 

674.50 ~ .975 = $5820. 21346.75 -r- .96 = $22236.197 

(1) 
4423.2475 -t- .95 = $4656.05, whole tax to be raised ; 
160 X '.50 = $75 poU tax ; 4656.05 - 75 = $4581.06 to be 
raised on taxable property ; 
4581.05 -r 916210 = .005, or i per cent. Ans. 
2100 + 3000 = 5100 ; 5100 X .006 = $25.50 ; 
25.50 + 1.50 = $27 Ans. 
1275.50 X .005 = $6.3775 ; 6.3775 +.60 = $6.8775. G's tax. 
2456 X .005 = $12.28 ; 12.28 +.50 = $12.78, H's tax. 

(8) 
2850^ 190000 = .015, or IJVo = 1^ cents on $1 Ans. 
7500 X .015 = $112.50 Ans. 
1 200 X. 015 =$18 Ans, 

(9) 
60 X 6 = $360 ; 360 + 66 = $426 ; 426 - 41.60 = $3S UO; 
884.40 -T- 76.88 = .05, tax per day ; 148 X .05 = $7.40 ins 
184J X .05 = $9,225 Ans, 



EQUATION OF PAYMENTS. 

(1) 
200 X 4 = 800 • 
400 X 10 = 4000 
600 X 16 = 9600 

1200 14400 

14400 -^ 1200 = 12 mo. Ans 
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EQUATION OF PAYMENTS. 



[285-! 



(2) 

i of 2400 = 800 X 6 = 4800 

i « " = 600 X 8 = 4800 

-fg" '* = 1000 X 12 = 12000 

2400 21600 

21600 -^ 2400 = 9 mo. Am. 



(3) 

(J of 4500 =) 760 X 4 = 3000 

(J " " =)1500 X 6 = 9000 

(^ " " =: )2250 X 12 = 2T000 

4500 39000 

39000-r4500=8|mo. A. 



(5) 
960 X = 000 
960 X 6 = 5760 
960 X 7 = 6720 
960 X 12 = 11520 
3840 24000 
24000 -T- 3840 = 6imo. Am. 



240 X 3 = 720 

360 X 5 = 1800 

600 X 10 = 6000 

1200 8520 

8520-5-1200=7^ mo.= 

7mo. 3 da. 

(6) 

1000 X = 0000 

1200 X 3 = 3600 

800 X 8 = 6400 

1500 X 10 = 15000 

500 X 12 = 6000 

5000 31000 

31000 -J- 5000 = 6J mo. = 6 mo. 6 da. 

200 X = 000 
150 X 31 = 4650 
250 X 45 = 11250 
600 15900 



15900 -5- 600 = 26i days from. July 1 • or, July 28. Am^ 
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(2) 
Bought April 1 . . $4350 X = 0000 
May 1 . . 3760 X 36 = 135000 
June 5 . . 2550 X 65 = 165750 
10650 300750 

300750 -^ 10650 = 2S^^dB,. from April 1, or, April 29, the 
equated time of purchase ; 8 months after which, or, Dec. 29, 
is the equated time of payment. 

(3) 
May 1 3 mo. . . Due Ang. 1 . . $800 X = 00000 



June 1 3 mo. . 


. " Sept. 1 .. 


100 X 31 = 21100 


" 15 4 mo. . 


. " Oct. 15 .. 


900 X 15 = 61500 


Jalj 25 6 mo. . 


. " Jan. 25 .. 


1000 X 111 = 111000 



3400 )266200 

Due in 78 days from Aug. 1 ; or, October 18. An8, 78^ da. 



Jan. 1 4 mo. 


. . Due May 1 . 


. 867.20x3 = 1101.60 


" 28 3 mo. 


. . *' Apr. 28 . 


. 901.80X0 = 0000.00 


Feb. 24 5 mo. 


. . " July 24 . 


. 826.38X87 = 71895.06 


Mar. 30 6 mo. 


.. " Sept. 30 . 


. 854.88X155 = 132506.40 


May 1 4 mo. 


(( (( 1 


. 396.50X126= 49959.00 



3346.16 )255462.06 

The equated time of the above bifls is 76 days from April 
8 ; hence, the equated date is July 13. Ans, 

(5) 

8 X 150 = $1200 ; 1200 X = 0000 
8.50 X 176 = 1496 ; 1496 X 15 = 22440 

9 X 200 = 1800 ; 1800 X 40 = 72000 

4496 94440 

94440 -r- 4496 = 21^, or 21 days. Ans. 
J 
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(2) 
The use of 1900 for 5 mo. = that of $900 X 5 = $4500 
for 1 mo. ; it will require as many months as 480 is contained 
in 4500, that the use of $480 may eqnal that of $4500 for 
one month ; 4500 -r- 480 = 9f mo. Ans. 

(3) 
1 J X 100 =s $T50, cost of flour ; 750 X 3 = 2250 

80 X 600 = $400.00, cost of wheat ; 2250'-^- 400 = 5f mo. A. 

(2) 

$2500 X 4 mo. = $10000 for 1 month ; 

1600x3mo. = 4800 fori " 

$900 $5200 for 1 " 

5200 -5- 900 = 5 J mo. from the date of the debt ; or, 

5J ~ 3 = 2 J mo. after the payment of $1600 Ans, 

Or, $1600 for Imo. = $1600 for Imo.; as 1600 was paid 
one month before the time, the balance $900 may be retained 
as many months beyond the time, as 900 is contained in 1 600 ; 
1 600 -r 900 = 1| mo. after 4 mo. ; or 2 J mo. after 3 mo. Ans. 

(3) 

400x3=$1200 for Imo.; 1600x6 =$9600 for Imo. 

400x4=1600for 1 " 1100 4300 for 1 ** 

300 X 5= 1500 for 1 " bal., $500 =$5300 for 1 " 

$1100 4300 for 1 " 5300 -f- 500 = lOf mo. from 

date of debt, or lOf mo. — 5 = 5f mo. after last payment. A. 

(4) 
$900 was due 9 mo. after Jan. 1, or, Oct. 1 = 2T3 days; 

$520 was paid on June 15, or, 165 days from Jan. 1. 

900 X 273 = 245700 ; 159900 -h 380 = 420}| da., or 

520 X 165 -7- 85800 ; 421 da. from Jan. 1,= Feb. 26 of 

380 159900 next year. Ans, 
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(5) 

$500 was due on Feb. 6, 1857, or 92 iays from Nov. 6 ; 

$350 was paid on Dec. 3, or 27 days from Nov. 6. 
500 X 92 = 46000 ; 36550 -h 150 = 243§ days, or 

350 X 27 = 9450 ; 244 days from Nov. 6, = July 8, 

150 36550 1857. 



Jan. 1 
« 16 

Feb. 5 
" 24 

Mar. 1 
" 16 



Br. mult (2) Gr, mvM, 

Jan. 5 .. 350X75 = 26250 
" 19 .. 780X61 = 47580 
" 25 .. 250X55 = 13750 

Feb.l5.._600x34 = 20400 

1980 107980 



500x79 = 39500 

450 X 64 = 28800 

680x44 = 29920 

300x25 = 7500 

150x19= 2850 

600 X 4 = 2400 

110970 
107980 



2680 



2680 — 1980 = $700, merch. balance ; 2990 x ^ = $.58, 
interest balance ; 700 + .58 = $700.58, cash balance. Ans. 





(3) 
Dr. 


July 1 

" 17 
" 25 


. . Due Jan. 1 . . 150 x 31 = 23250 
.. " " 17 .. 600 X 15 = 9000 
. . " " 25 . . 800 X 7 = 5600 




2150 37850 




Cr. 


'eb. 6 . . 


Due Aug. 6 . . 800 X 179 = 143200 
" Sept. 7 . . 900 X 147 = 132300 




1700 275500 




37850 



237650 
2150 — 1700 = $450, merch. balance ; 
237650 X=ii = $46.20, interest balance ; 
450 — 46.20 = $403.80, cash balance. Ans. 
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(O 

Dr, 

May 1 . . Due Aug. 1 . . 500 x 91 = 45500 

" 20 . . " " 20 . . 6t5 X t2 = 48600 

June 6 .. " Sept. 6 . . 350 x 55 = 19250 

July 9 . . " Oct. 9 . . 175 X 22 = 3850 







1700 117200 




Cr. 




May 6 .. 


Due Aug. 6 . 


. 400 X 86 = 34400 


" 25 .. 


" " 25 . 


. 620 X 67 = 41540 


June 16 .. 


" Sept. 16 . 


. 900 X 45 = 40500 


July 20 .. 


" Oct. 20 . 


. 400 X 11 = 4400 

2320 120840 

117200 



2320 — 1700 = $620, merch. balance ; 3640 

8649 X ^^ = $.70, interest balance ; 
620 X .70 = $620.70, cash balance. Ana. 





(1) 






Dr. 




Jan. 16 


.. 716.75 X 76 = 


5447S 


" 25 


. . 900.00 X 67 = 


60300 


Feb. 7 


. . 2765.50 X 54 = 


149337 


Mar. 19 


.. 791.25 X 14 = 


11077.50 







5173.50 






275187.50 






4327.40 






182625.95 






846.10 






) 92561.55( 






Cr. 








Jan. 


19 .. 


500.15 X 


73 


= 


36510.95 


Feb. 


1 .. 


1916.25 X 


60 


= 


114915. 


Mar. 


7 .. 


1200.00 X 


26 


= 


31200. 


Apr. 


2 .. 


712.00 X 





= 


00000. 



4327.40 182625.95 

Since the larger sum of the items and of the products are on 
the same side of the account, the equated time is 109 da. back- 
ward from April 2 ; or, Dec. 14th, 1860. 

Digitized by CjOOQIC 



a94.] EQCATION OF PAYMENTS. 941 

(2) 
J)r. 



Cr. 



May 6 .. 


tl50.00 X 60 = 429000 


" 16 .. 


475.00 X 50 = 23750 


June n . . 


3475.25 X 18 = 62554.50 


" 21 .. 


1516.50 X 14 = 21231.00 


July 6 .. 


279.00 X = 00000.00 




12895.75 536535.50 




10446.00 323279.50 


Balance 


i, 2449.75 )213256.00(87 da. 


May 9 .. 


2450.00 X 57 = 139650.00 


" 21 .. 


915.00 X 45 = 41175.00 


June 12 . . 


4165.50 X 23 = 95806.50 


'* 19 .. 


2915.50 X 16 = 46648.00 




10446.00 323279.50 



Since both the greater sums are on the same side, the equated, 
time is 87 days backward from July 5 ; or, April 9th. 



Dr. 


(3) 


June 


6 . . 8000 X 40 = 320000.00 


It 


23 .. 1756.60 X 23 = 40399.50 


<t 


30 .. 2890.75 x 16 = 46252.00 


July 


12 . . 3000.15 X 4 = 12000.60 
15647.40 418652.10 




12981.50 411797.75 




2665.90 ) 6854.35(2i|f|fj^ 




8 days backward from July 16 = July 13t 


Cr. 


June 2 . . 7450.75 x 44 = 327833.00 




" 19 . . 2695.25 X 27 = 72771.75 




July 10 . . 1866.50 x 6 = 11193.00 




*' 16 .. 970.00 X = 00000. 




12981.50 411797.75 
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ACCOUNT OF SALES. 

Nov. 5. Commission at 2^% on $517.60 = *12.93 

Dec 6. " " 640.80= 16.02 

*' 19. " " 756 = 18.90 

" 23. " " 389.40= 9.73 

Nov. 5 . . 517.50 X 48 = 24840.00 

Dec. 6 . . 640.80 X 17 = 10893.60 

" 19 .. 756.00 X 4= 3024.00 

*' 23 . . 389.40 X = 000.00 

2303.70 38757.60 

152.58 4659.58 

2151.12 )34098.02(15i|ff^ days. 



Not. 


6 .. 


12.93 X 48 = 620.64 


«< 


6 .. 


9.00 X 47 = 423.00 


U 


10 .. 


76.00 X 43 = 3268.00 


Dec. 


6 .. 


16.02 X 17 = 272.34 


u 


19 .. 


18.90 X 4 = 75.60 


n 


23 .. 


9.73 X = 00.00 



152.58 4659.58 

The balance is due in 1 6 days from Dec. 23, or, Jan. 8 ; or 
the present value of $2151.12 for 16 days is due on Dec. 13. 







ALUQATION 


, 








(1) 








( 


2) 




IX 


.15 


= .75 




ix 


.31^ 


= .3ti 




3X 


.50 


= 1.50 




ix 


.50 


= .50 




2X 
6 


.37i 


= .15 
)3.00(.50. 


Ans. 


1 X 

ix 


■62^ 
.80 ■ 


= .62^ 
= .80 












1 X 1.00 


= 1.00 












5 




)3.30(.66. 


Ans. 
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ALBIGATION. 22J 




(3) 






(4) 


5X 


.60 = 3.00 




50 X 


2. = 100. 


3X 


.96 = 2.88 




60 X 


.90 = 54.00 


4X 


. 0= 00 




36 X 


.62^= 22.50 


12 


)5.88(.49 
(5) 


. Ans. 


50 X 
196 


.39 = 19.50 

)196.00(tl.00. A 

(6) 




1 X 70 = 


70 




1 X 18 = 18 




1 X 72 = 


73 




1 X 21 = 21 




1 X 73i = 


73i 




1 X 17 = 17 




1 X 77 = 


77 




1 X 19 = 19 




1 X 70 = 


70 




1 = 20 = 20 




1 X 80i = 


80^ 




5 )95(19 Am. 




1 X 81 = 


81 








7 )525(75 


Ans. 






(?) 






(8) 


34 X 


.05 = 1.70 


8 


X .30 


= 2.40 


102 X 


.08 = 8.16 


11 


X .25 


= 2.75 


136 X 


.10 = 13.60 


25 


X .07 


= 1.75 


34 X 


.12 = 4.08 


44 




)6.90(.15^, meaa price 


306 


27.54 










13.77 50% -^^51 - 


.15 = $.00^, loss per lb. 




27.54 


.00^ X 


44 = $0.30, loss. Ans. 



306)41.31 (.13 J Ans. 



ALUGATION ALTERNATE. 



12 



(uJj 



(1) 



i 




1 






h 




1 


h 


i 


2 


1 



1 lb. at 8 cents ; 1 lb. at 10 cents ; 3 lb. at 14 cents. 
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ALLIGATION. 



[298-300. 



60 



(40-,") 
I 15 J 



(2) 





^ 


^ 


1 


3 




i 


iV 


4 


4 



The same quantity of each ; or, 1 lb. of each. 



(3) 



80- 



rio 1 




^ 




1 




25n 

40-1 






i 




2 






^ 




1 


50 




1^ 




1 





1 calf, 2 cows, 1 ox, 1 colt 



18 



li?j 





(4) 






^ 


A 


1 


2 


1 




13 






i 




18 



3 
13 

13 



3 gallons of water. 










( 


1) 




[ ^ 




i 




1 




"1 

-1 






1 




1 

1 






i 




1 





1 X 20 = 20 
1 X 20 = 20 
1 X 20 = 20 
1 X 20 = 20 



-f. 1 = 20 = ratio; 201b. of each. Ans. 



10 



liP) 





{ 


2) 




i 


i 


2 


1 




1 




3 


i 




3 





3 X 25 = T5 
3 X 25 = t5 
3 X 25 = 75 



75 



3 = 25 = ratio ; 751b. of each. Ans. 
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(8) 



r 84 1 




A 




3 




90-1 
■ 108-1 






A 




2 

1 


114 




^ 




2 





225 



3 X 12 = 36 

2 X 12 = 24 

1 X 12 = 12 

2 X 12 = 24 



24 -r 2 = 12 = 24 = ratio ; 
36 gal. at 7s., 24 at Ts. 6d., 12 at 9s., and 24 at 9s. 6d. 



1.26 






•{200^ I ^v 

10 -4- 2 = 5 = ratio ; 15 at |f, and 10 at $2. Ans. 



3 X 6 = 16 
2 X 5 = 10 















(5 


( 




r 5 1 




i 






2 






1 1 








1 






2 




■ '^1 










2 
f 






8 
3 


10 J 


, 




h 


i 




3 


1 





2 X 12J = 25 

2 X 12| = 26 
8 X I2I = 100 

3 X I2X = 3U 

4 X 12J = 50 

60 ^ 4 = 12} = ratio ; 
25lb. each, at 6 and t cts.; 100 at 7}, 37^ at 9}, and 50 at 10. 



(1) 



f5 1 




i 




1 




■11 






1 




1 






1 




1 


.9 J 




i 




1 





1 X 22 = 

1 X 22 = 

1 X 22 = 

1 X 22 = 



88 H- 4 = 22 = ratio ; 221b. of each. Am. 



H 



(2) 





i 


4 


4 


4 
36 




i 




12 





8 X IJ = 9 
36 X l| = 40} 
= 13| 



12 X 1} 

56 
63 -=- 56 = 1| = ratio ; 

9 gal. of water, 40} gal. at $2^, and 13} at $8 Ana. 
J* 
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[301 



(1* J 



(3) 
Average price of the animals =? 48 -r- 40 = $1^ 



H 



V 

20 



220 20 240 X yV = 16 

180 180 X tV = 12 

180 180 X ^ = 12 

600 
40 -^ 600 = ^\% = tV = ratio ; 
16 lambs, and 12 sheq>, and 12 calres. Ans. 



9 



6 1 

i5]J 



(4) 
Average price of the stoves = $9 ; 



i 




10 






* 




10 


1^ 


A 


3 


2 



10 X ^=8 



10X| = 8 
JXi = 4 

26 

20 -4- 25 = f^ = f = ratio ; 8 at 6 and 7, and 4 at 19. A. 



4- 
6- 

8- 
10- 





( 


5) 










1 


1 


1 
1 


5 


3 

1 


1 

1 


9 
1 

1 


} 






1 






1 



9 + 1 + 1 +1 = 12 ; 120 -5- 12 = 10. 



90 
10 
10 
10 



n 



^12 J i 



1 



(6) 



2 



3 

6 



ri5 



1 + 2 + 1 = 4; 24-r4 = 6. 
(7) 



20--' 

22 

24 



15 + 2 + 2 + 2 = 21 ; 42 -^ 21 = 2. 



6 

12 

6 



* 


i 


i 


7 


5 
2 


3 
2 


16 
2 
2 


\ 






2 






2 



30 
4 
4 
4 
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CUSTOM-HOUSE BUSINESS. 



227 



(8) 



n 





§ 




2 




2 






1 




3 


3 




J 


J 


1 


1 


2 



10 
15 
10 



+ 3 + 2 = 7; 35-f-t = 6. 



CUSTOM-HOUSE BUSINESS. 

(3) 
9cwt.3qr.241b.= 9991b.; 999-146=853 lb. 
10cwt.2qr.l21b. = 10621b.; 1062-150=9121b. 
llcwt. lqr.241b. = 11491b.; 1149-158=991 lb. 

27561b.=2t.66cwt 
27.56 X $9.47 = $260.9932 Ana. 



(4) 
6 cwt. 2 qr. 14 lb. = 664 lb. 
9 cwt. 1 qr. 20 lb. = 945 lb. 

6 cwt. 2 qr. 22 lb. = 672 lb. 

7 cwt. 2 qr. 24 lb. = 774 lb. 

8 cwt. qr. 13 lb. = 813 lb. 



664 - 94 = 570 lb. 
945- 100 = 845 lb. 
672- 88 = 684 lb. 
774 - 89 = 685 lb. 
813-100 = 7131b. 
3397 lb. 



3397 X .21 = $713.37 Ans. 



(5) 



8 cwt. 3 qr. 14 lb. = 8.89 cwt. ; 8.89 x 18 = 160.02 cwt. ; 

160.02 cwt. X 16 = 2560.32 lb. = 25.6032 cwt. ; 

160.02 - 256032 = 134.4168 cwt. = 6 T. 14 cwt. 1 qr. 16.68 lb 



(6) 
7T. 11 cwt. 3qr. = 151.75 cwt. ; 151.75 x 12 =1821 lb.=: 
18.21 cwt. ; 151.75 - 18.21 = 133.54 cwt. = 6 T. 13 cwt 
2qr 41b. ; 133.54 x 2.31 = $308.4774 Am. 
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CUSTOM-HOUSE BUSINESS. [304-305. 

19 cwt. 1 qr. 24 lb. = 1 949 lb. ; 
1949 - 149 = 18001b. = 18 cwt. ; 
18 X 24.28 = $437.04; 
12 cwt. 3 qr. 19 lb. = 1294 lb. ; 
1294 - 49 = 1245 lb.=12.46 cwt; 
12.45 X 28.56 = $355.5t2 ; 
43T.04 + 355.572 = $792.61 2 ^-4?i». 

(8) 

10 cwt. 1 qr. 141b. = 10.39 cwt. ; 

10.39 X 17i = 179.2275 cwt, or 17922.751b. ; 

7 + 4 = 11 lb ; 179.2275 x 11 = 1971.5025 lb., draft & tare. 
17922.75 - 1971.5027 = 15951.24751b = 159.512475 cwt. ; 
159.512475 x $7.50 = $1196.343+ Ans. 

(9) 
4 cwt 3qr. 141b. = 4.89 cwt; 4.89 x 7 =34.23 cwt. ; 
34.23 X 7 = 239.61 lb., draft ; 8 x 7 = 561b., tare ; 
239.61 + 56 + 99.75 = 395.36 lb. ; 
34.23—395.36 = 3027.641b. = 30.2764 cwt ; 
30.2764 X 8.45 = $255,835+ Ans. 

(10) 
22.50 +12.49 + 5.11 + 1.31 = $41.41 ; 

11 cwt. 1 qr. 15 lb. = 11.40 cwt, or 1140 lb. ; 

11.40 X 11^ = 127.681b., tare ; 
1140-127.68 = 10.1232 cwt ; 

41.41 -4- 10.1232 cwt = $4.09+ Ans. 

(11) 
87 X 47 = 4089 gal. ; 4089 X 9 = 368011b.; 
36801 -5- 11 = 3345.5454= tare; 
36801 - 3345.5454 = 33455.45461b. = 334.65464 cwt + ; 
334^5454 X 1.19 = $398.1199 Ans. 
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(12) 
13 cwt. 1 qr. 12 lb. = 133t lb. ; 133t X 6 = 6685 lb., or 

66.85 cwt. ; 1^ + 5J = 71b. ; 66.85 X 1 =467.95 lb. ; 
6685 - 467.95 = 6217.051b., net weight ; 
6217.05 X .07^ = $466,278+ Ana. 

(13) 
450 X 76 = 342001b. ; 34200 X .08 = 27361b., tare ; 
34200 - 2736 = 314641b. net weight ; 
31464 X .10^ = $3303.72, cost ; 3303.72 X .33J = $1101.24, 

whole gain ; 3303.72 -|- 1101.24 = $4404.96 ; 
4404.96 -T- 31464 = $.14 per pound. Ana. 

(14) 
176 X 46i = 8140 yd. ; 8140 X 3.25 = $26465 ; 
26455 X .30 = 7936.50, duty. Ana. 

(16) 
54 T. 13 cwt. 3qr. 201b. = 64.6975 tons ; 
54.6975 X 45 = $2461.3875, cost ; 
2461.3876 X .33 J = $820.4625, duty. Ans. 

(16) 
225 X 160 = 360001b. ; 36000 X .02 = 720, tare ; 
36000 - 720 = 352801b. ; 35280 X .06 = $2116.80, cost ; 
2116.80 X .20 = $423.36, duty. Ans. 

(17) 
275 X 2| = 756.25 gal. ; 756.25 X .05 = 37.8125, tare ; 
756.25 - 37.8126 = 718.4375 gal. ; 
718.4375 X .35 = $251,453= duty. Ans. 
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(18) 
175 X 196 = 343001b. ; 34300 X .15 = 51451b., tare ; 
34300 - 5145 = 29155, net weight ; 
29155 X .05 = $145T.t5, duty. Am. 

(19) 
2 cwt. 2 qr. 24 lb. = 2.74 cwt. ; 2.74 X 75 = 205.5 cwt. ; 
205.5 X .11 = 22.605, tare ; 
205.5 — 22.605 = 182.895 cwt., net weight ; 
18289.5 X .011- = $342,928; 342.928 x.20 = $68.5856, duty. 



TONNAGE OF VESSELS. 

(1) 
(75 - f of 20) X 20 X 17 = 21420 ; 21420^5-95 = 225JVT. 

(2) 
90 ft. X 22 ft. 7 in. X 20 ft. 6 in. = 41666^ ft. ; 
41666i -r- 95 = 438^ tons. Ans. 

(3) 
154 ft. X 30 ft. 8 in. X 14 ft. 8 m. = 69265 J ft. ; 
69265J -T- 95 = 729^ tons. Ans. 

(4) 
34 - 4 = 30 feet ; 
125 X 25.5 X 30 = 95625 ft. j 95625 -4- 95 = 1006.57+ T. 

EXCHANGE. 

(1) 
8465 X .01} = $126,975 ; 8465 + 126.975 = $8591.975. A 

(2) 
8746.50x.01J=$109.33125 ; 
8746.50-109.33125 = 18637.168+ An9. 
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(3) 
98T6.40 X 01 = $98,764 ; 98t6.40 - 98.t64 = $9777.636 



(4) 
10000 X .OOf = $76, premium ; 10000 + 75 = $10076, value 
of bill at sight ; (10000 X .06 -l- 12) X 2.1 = $106, interest 
for 60 days and 3 days' grace ; 10075 — 105 = $9970 A. 

(5) 

1.00 - Mi = .991^ = 99iV« of the face of the bill = $14876 ; 

14876 -f- 99| = $16006.306+ face of the Ml Ans. 



(6) 
.06, rate of interest per annum = .0065 for 33 days ; 
,01 + .0065 = .0165 = deductions ; 1.00 — .0166 = .9846 ; 
9650 -T- .9746 = $9801.9299 Ans. 



(2) 
ie36794 8s. 9d. = ^236794.4375 ; 36794.4375 X .07f = 
2851.5689 + prem. ; 36794.4375 + 2861.6689 = iB39646.0064 ; 
39646.0064 X V = $176204.4729+ Ans, 

(3) 
4.44444f X .09 = .40, premium; 4.44444 + .40 = $4.84444 = 
£1 ; 67894.26 -4- 4.84444 = ^£14014.8809 = £UOU 17s. 
7d. Ifar. Ans. 

(4) 
iei256.9375 X .07^ = ^294.2703 ; 
1256.9375 + 94.2703 = ^£1351.2078 ; 
1351.2078 X 4.44J = $6006.368 Ans. 
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(5) 
JB364.9333 X .08^ = ^£30.10699+ ; 
364.9333 + 30.10699 = 395.0402 ; 
395.0402 X 4.44^ = $1755.734+ ; 
1755.734 - 947.86 = $807,874+ An^. 

(6) 
iei569 10s. = iB1569.5 ; 1569.5 x .12 = iB188.34 premium ; 
(1569.6 + 188.34) x V = $7812.622+ ; 
7812.622 X .26 = $2031.28172, gain ; 
2031.28172 + 7812.622 = $9843.90372, seUing price ; 
9843.90372 x .02^ = $246.09759, commission ; 
246.097 + 416 + 85 = $747,097+ = smn of deductions ; 
9843.903 - 747.097 == $9096.806+ Am. 

(2) 
$17326.274 + 186 = 93152.01+ francs ; 
93152.01 - 86978 = 6174.01 ; 6174.01 ~ 86978 = 07 = 7Vo. 

(8) 
18.6 X .03 = .558 ; 18.6 - .558 = 18.042 cents. 

68097 X 18.042 = $12286.06 Am. 

(O 
$16785.25 X 5.04 =: 84597 francs 66 centimes. Am. 

(1) 
85 X .02 = .7 ; 35 + .7 = 35.7 cents ; 

18649 X 35.7 = $6657.693 Am, 

(2) 
8678 X .34 = $1250.52 Am. ; 35 - 34 = .01 ; 

.01 -5- 35 = .01 = 3*/o nearly, below par. 
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ARBITRATION OF EXCHANGE. 

(2) 
$1 =^,|^i&; 1 iB = 14 marcs banco ; 1 marc = f florins 5 
7 4 600 

^^"ce, -L X ~ X I X ^ = 6161.31+ florins. Ana. 

2.43 3 

(3) 
tl at Boston = $.99f N. Y. ; $1 N. Y. = |.S9| N. ; 
$1 N. 0. = $1.00| Natch. ; .99| X .99| X 1.00^ x 10000 ^ 
$9962.219+ Ans. 

(4) 

1 £— 24.16 fr. ; 1 fr. = ^ flor. ; 1 stl = 6 centimes ; 

2 flor. 15 sti. = 2.76 flor. ; 1 flor. = ^.fy Sp. doU. ; 
^^ X H X 7.|j X 862.5 = 3496.839+ Sp. dolls. Ans. 

INVOLUTION. 

(1) (2) (3) 

(4)2 = 16 A. (16)2 = 225 A. (.142)2 = 20164 A 

(4) (5) 

(463)2 = 214369 Ans. (1340)2 = 1795600 Ans. 

(6) (7) 

(24.6)2 = 606.16. Ans. (.626)2 ^ .276676. Ans. 

(8) (9) 

(3.125)2 = 9.765625 Ans. (.0524)2 =.00274676 Ans. 

(10) (11) (12) 

/3\2 9 , /6\2 36 ^ /T\2 49 , 

(ij = 16 ^^^- (7->) = 4-9 ^^^- (9) = 81 ^^^- 
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[323. 



(13) 
35\' 1225 
t056 



(^) = 



A. 



(U) 
/125\»_ 15625 
V247y "" 61009 



(15) 
(If)' = (t.625)' = 58.140625 A. 

(16) 
(15A)»=(^)'=??g«=250^/,^n,. 

(17) (18) 

(225 A)» = (225.9) » = 51030.81 A. (6)» = 216 Ana. 



(19) 
(24)» = 13824 Ans, 

(21) 
(136)» = 2515456 Am. 

(23) 
(9)» = 59049 Am. 

(25) 
(1.8)« = 10.4976 Ana. 



(20) 
(125)» = 1953125 Ans. 

(22) 
(12)* = 20736 Am. 

(24) 
(4.25)» = 76.765625 Ana. 

(26) 
(.45)» = .0184528125 Ana, 



( 27 ) ( 28 ) ( 29 ) 

/15\»_3375 /'£\*_125 /^V- _1L ^ 

\ 16/ " 4096 Uy ~ 216 \8/ ~ 4096 



(30) 
(2i)»=Q*=57T!^^n«. 



(31) 



(1?)'= 



390625 
531441 



-^rw. 
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(32) 
(24f)» = (24.6)' = 14886.936 Ana. 

(33) (34) 

(.25)« = .000244140625 A. (142.6)' = 2893640.625 A, 



EXTRACTION OP THE SQUARE ROOT. 

(3) _ (4) _{5) 

\/49 = 7 Ans. >/l44 = 12 Ana. \/225 = 15 -4n«. 

(6) (1) 

v/2304 = 48 Ans, \/7994 = 89.409+ Ans. 

(J) (9) 

\/6275026 = 2505 Ans. v/l9000 = 137.84+ Ans. 

^(10) (11) 

\/2768456 = 1663.8677+ A v/36754 = 191.713+ A. 

(12) (13) 

v'lOOOOOO = 1000 Ans, v^96728 = 311.011 + Ans. 

(14) 

v/30225 = 173.853+ Ans, 

_(4) __(5) J6) 

^IJ = i ^w»- ^AoT = H ^- ^^.0196 = .14 ^?2«. 

_n) ^ ^(8) 

-v/6.25 = '^'^ ^^s, v^278.89 = 16.7 Ans. 

(^) (JLO) 

A/.205209 = .453 ^ns. v'|: = y'.875 = .93+ Ans. 
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(11) _ {12)_ 

v/}| = ^WlB = .9682+ A. -/^ = ^.025 = .1581 4- 

(13) {U) 

^bi = V = J = 2J Ana. y.7994 = .89409 -f Ans. 

(15) (16) 

^/^M^ = ^.22222222 = .4114+ V.60794 = .'7T9+ A. 

^(H) (18) 

\/.022201 = .149+ Ans. V25.1001 = 5.01 Ans. 

(19) J^20) 

V196.425 = 14.015+ Ans. ^1.5 = 1.224T+ Ans, 

(21) C22) (23)_ 

Vim = ff ^- VA = f ^. V^ = V.08 = .2828+ 

_ (24) ^5) 

VlSS = 11.618+ -4ns. y/.1Si =..885+ Ans. 

W (21) 

v'6647.6226 = 15.15 Ans. v'160048.0036 = 400.06 A. 

(1) (2) 

%^111649 = 343 men. Ans. V48841 = 221 stones. A. 

(3) 
810 X 10 = 8100 sq. ft., area of garden ; 
v^8100 = 90 ft. = length of each side ; 
90 X 4 = 360 ft. = length of the four sides ; 
360-f-16J = 21^rd. Ans. 
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(4) 
By dividing the rectangle breadthwise into 3 equal parts, 
each of which will be a sqnare, and equal to ^ of the whole 
area ; 67 A. 2 R. = 10800 P. ; 10800 -^ 3 = 3600 P. ; 

\/3600 = 60 rd., width ; 60 X 3 = 180 rd., length. Am. 

(5) 
8200 -4- 2 =1600, number of trees in half the field ; 
V^ieOO = 40, number of trees in width ; 
40 X 2 = 80, number of trees in length ; 

!!o " I! " I^ = Z Tl 'T ' «*« X *68 = 443664 sq. ft. 
(40 — 1) X 12 = 468 feet wide ; ^ 

443664 sq. ft. = 10 A. OB. 29 P. 168f sq. ft., area of field. 

(6) 
(45)» + (60)a = 6626 ; ^/6625 = 16 ft. Ann. 



(1) 
(225)!' - (180)a = 18225 ; vl8225 = 185 feet high. An$. 

(8) 
(65)» - (49)2 = 1824 ; vT82r= 42.108 ft. 

(65)» - (39)2 = 2704 : ^/2Yor=52 

94.708 ft., width of street. 



(9) 
. Let BD be the height of the staff = 120 ft. 

Let CA = the part broken off ; then, BC + 

AC = 120 feet, and BA = 40 feet. 
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[332. 



Then, AC^ - BC^ = AB» = 1600. 
But ACa - BC2 = (AC + BC) (AC - BC) = 1600. 
But AC + BC = 120 feet ; hence, 
AC - BC = 1600 H- 120 = 13J 
Since half the difference of two num- 
bers added to half their sum gives the 
greater, and subtracted from it, gives the 
less, we have, 

AC = (120 + 13i) -5- 2 = 66§ ft. ; and 
BC = (120 - 13J) -f- 2 = 63J ft. 



(10) 




52 + 52 = 50 ; V50"= 
7.0716+ — diagonal A B of 
base; (7.0716+)2 +52 = 76; 
^75* = 8.66+ ft. = diagonal 

A C of the cube. Ans, 



(U) 

10 X 24 X 2 = 480 ; 14 X 24 X 2 = 6'r2 mUes. 
(480)» + (672)» = 681984 ; v^681984 = 825.8 mUea. 

(122_ 
10 acres = 1600 sq. rd. ; VieOO = 40 rd., one equal side 
of a square ; 40 x 4 = 160 rods, will fence the square ; 
160 X 2.50 = 1400, cost of fencing the square. 
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1600 -h 4 = 400 sq. rd., one-fourth the area of the rectangle ; 
-v/Joo = 20 rods, width of rectangle ; 20 x 4 = 80 rods, 
length ; (80 X 2) + (20 X 2) = 200 rods, will fence the rect- 
angle ; 200 X 2.50 = $500, cost of fencing the rectangle ; 
500 — 400 = $100, difference. Ans. 

(13) 
1 : 9 : : 262 : ar2 _ 5525 ; \/6625 = Wft. Am. 

(14) 
120 : 1500 : : 82 : a?2 = 800 ; ^800 = 28.28 +ft. An$ 

(15) 
400 : 1600 : : 32 : a?2 = 36 ; VgB = 6 inches. Ana 

(16) 
2i acres = 400 sq. rd. ; 400 = .7854 = 509.295923+; 
v^509.295923+ = 22.561 rd., diameter of the piece of ground; 
22.56*1 -r 2 = 11.283 rods, distance from the center to the 
circumference ; 4 feet = .242+ rods ; 11.283 — .242 = 
11.041 rods. 

(17) 
The grindstone is a cylinder whose base is either of the 
two side circles, and altitude the thickness of the stone. 
After the first third is ground off, the remainder is a cylinder 
whose altitude is the thickness of the stone, and base two- 
thirds that of the largest circle ; and these cylinders having 
the same altitude, are to each other as then* bases. 

As two similar figures are to each other as the squares 
of their like dimensions, two circles are to each other as the 
quares of their diameters or radii ; that is, the square of the 
radius of the second circle will be two-thirds the square of the 
largest radius, and the square of the radius of the inner circle 
will be one-third the square of the largest. 
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Then, (24)a = 516 ; 576 -r- 3 = 192 sq. in. ; 516 - 192 = 
384, the square of the middle radius ; and y/dSi = 19.595 = 
the radius of what is left after the first has ground off his 
share ; 24 — 19.595 = 4.405 in., the thickness of the first 
share. 

Also, 384 — 192 = 192 ; \/l92 = 13.856 -f in., the inner 
radius; 19.595 — 13.856 = 5.739 in., the thickness of the 
second share ; and, 13.856, already found, is the thickness of 
the third share. 



CUBE ROOT. 

___ (1) (2) (3) 

v/1728 = 12 A. ^117649 = 49 A. v/46656 = 36 A. 



ij) 

^15069223 = 247 Ans. 



\/5735339 = 1*19 Ans. 



>/ 48228544 = 364 Ana. 



^^ 84604519 = ^39 Ans. 



(8) (1) 

v^28991029248 = 3072 Ans. \/SMS =2.028+ Ans. 

(2) (3) 

V^1728.729 = 12.0016+ Ans. v^.0125 = .232+ Ans. 



. (O (6_) 

v^l9683.46656 = 27.0002+ A. v^.387420489 =.129+ A. 



m 

V.000003375 = .015 Ans. 



v^.0066592 = .188+ Ans. 
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(8) 
V81.129 = 4.339+ Ans. 

(12_ _ (2) 

»/6i \^U 4 . .»/343 v/343 1 . 

' 125 'J'125 5 ' 729 ^729 » 

(3) (4J_ 

__ (52_ (6) 

7343 _ ^343 _ 7 . .' /~Y29 _ y/ 129 _ _9 . 

'»'^ 512 ~ 4^512 ~ 8 "*• '^^ 15625 ~ ^15625 ~ 25 

(1) (8) 

' / 19683 _ v " 19683 27 * /T3SU _ ^13824 _ 24 
' 262144 ~ ^262144 ~ 64 '^ 42875 ~ V'i2875 ~ 35 

. (9.) 

■•7^ = ^7.857142+ = 1.987+ Ans. 



v^56f = v^56.6 = 3.83+ Ans. 

(1) 

v^l9683 = 21 feet, each way. Ana. 

(2) 

v^6859 = 19 ft, length of each side ; 

(19)2 X 6 = 2166 sq. ft., area of the whole surface. 

K 
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^ (3) 

v^46G56 = 36 ft. long ; (36)2 = 1296 sq. ft., area of one side. 

(4) 
150 X 81i = 4125 gaJ.; 4125 x 231 = 1091415 cu. in. == 
631.640+ cu. ft.; v/631.640 = 8.51 +ft., length of one side. 



(6) 
1600 -^ 2 = 150 bu. ; 150 x 2150.4 = 1612800 en. in. = 
933.333333+ cu. ft. ; ^ 933.333333+ = 9.11+ ft., length 
and breadth ; 9.11 X 2 = 19.54+ feet high. 

(6) 
21 en. ft. + 2 = 13.5 cu. ft. = half a cubic yard ; 
half a yard in length = 1.5 ft. ; (1.5)' = 3.315 cu. ft. ; 
13.5 - 3.315 = 10.125 cu. ft. Am. 

(^) 

$911.25 = 91125 cents ; v^9li25 = 45 cents, what he paid 

per yard ; 91125 -f- 45 = 2025, whole number of yards. 

(2.5)' : 5' : : 8 : a? = 64 pounds. Ans. 

' (10) 
I : 8 : : 4* = 64 : ar = 512 = 8' 5 8 ft. length of each side. 

(11) 
6» = 216 : (12)» = 1128 : : 1 : a? = ly^y^ = 8 globes. 
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(12) 
!» = 1 : (5.6)» = 166.316 :: 8 : ar = 166.315 X 8 =*1331 



(13) 

100 : 800 : : 6' : a?' = 1728 ; v/l728 = 12 in. long. 

100 : 800 : : 3' : a?' = 216 ; i/2U = 6 in. wide. 

100 : 800 : : .5' : a?' = 1 ; v^I = 1 in. thick. A. 



(14) 
8 : 24 : : 12' : a?» = 13824 ; v^l3824 = 24 ft. long. 
3 : 24 :: 10' : a?» = 8000; <i^8000 =20 ft. wide. 
3 : 24 : : (4.6)' : a?» = 129 ; v^729 = 9ft. deep. 



(16) 
2 : 16 : : 10» : a?» = 8000 ; v^sOOO = 20 ft. Ana. 



(16) 
The yam will be in the form of a globe, after each of the 
three women has taken off her share ; these globes are to 
each other as the cubes of their diameters ; and as each is 
to have J of the whole, 4, 3, 2, 1, will represent the rel- 
ative sizes of these globes ; 

4 : 3 : : 6' = 216 : ar = (5.45+)'; 5.45 = 2d diameter ; 
6 — 5.45 = .54 in*, part wound off by first woman ; 
4 : 2 : : 6' : a: = (4.16-1-)'; 4.16 = 3d diameter ; 
.45 — 4.16 = .69 in., part wound off by second woman ; 
: 1 :: 6' : a: = (3.11+)'; 3.11 = 4th diameter; 
4.16 — 3.11 = .99 in., part wound off by third woman ; 
3.11+ in., part which fourth woman had. 
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ARITHMETICAL PROaRESSION. 

(1) 
(18 - 1) X 5 = 85 ; 85 + 4 = 89 Am. 



(2) 
,12 - 1) X 20 = 220 ; 300 - 220 = $80 Ana. 

(3) 
(15 - 1) X 14 = 196 ; 196 + 200 = $396 Am. 

50 X 11 = 550 ; 1000 + 550 = $1550 Am. 

(5) 
= first term ; 

f =r com diff. ; (35 - 0) X i = 11J ; 1^ + 0= llf r«L 
35 = No. of terms. 

(6) 

If he brings the farthest marble first, he wiU travel 300 ft., 
which will be the first term of a decreasing arithmetical pro- 
gression, of which the number of terms is 100. Since the 
marbles are half a foot apart, the common difference will be 
1; hence, 

300 — 99 X 1 = 201, the last term, or the distance he 
must travel to bring the nearest marble. 

(1) 

In this example, the first term may be taken as and 16 = 
number of terms ; 

t5 - = *15 ; 75 ~ (16 - 1) = 5, com. difif. Am. 
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(2) 
26J — J = 26 ; 26 -T- (U - 1) = $2, com. diff. Am. 

(3) 
UJ-2J = 12iii.; 12 -f- (11 - 1) = II = |in. ^n«. 

(O 
12 may be considered the first, and 33 the last term ; 
11 — 4 = 1 = number of terms less 1 ; 
33 - 12 = 21 ; 21 ^ 7 = 3 com. diff.; 
16, 18, 21, 24, 21, 30 are intermediate terms. 

(1) 
100 + 5 = 105 ; 105 X V = *2T30 A7i8. 

(2) 
(66 - 1) X 4 = 220 ; 220 + 6 = 226, last term ; 
226 - 6 = 232 ; 232 X V = $64.96 Am. 

(3) 

i = com. diff. ; (30 - 1) x i = Ti ; 30 - H = 22}, last 

term ; 22} -f- 30 = 52|; 52} X 15 = 791i miles. Ana, 

(4) 
6 yards = the distance of the first stone from the heap : con- 
sequently, 2x6 yards = 12 yards = the distance to bring 
the first stone : hence, 1 2 = the first term of the progression ; 
and li X 2 = 2| = the common difference, and 120 = the 
number of terms. 
Then, 2^ X 119 + 12 = 309^ = last term. 
(309^ 4- 12) X (120 ^ 2) =/32H X 60 = 19290 yards. 
19290 yds. = 10 mi. T fur. 21rd. IJyd. 

(1) 
(600 - .50) -^ .09 = 5550 ; 5560 + 1 = 6551 bu. Ans. 
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(2) 
(33 - 15) H- IJ = 12 ; 12 + 1 = 13, number of terms ; 
(33 -f- 16) X (13 -7- 2) = 312 miles, smn of aU the terms. 

(3) 
(575 — 200) -f-15=:6; 5 + 1 = 6, nmnber of instalments. 



GEOMETRICAL PROGRESSION. 

(1) 
(i)^ = 2^7 J 2r8T X 2181 = 1, last term. Ans. 

(2) 
68 = 390625 ; 390625 X 8 = 3125000 Ans. 

(3) 

10 = ratio ; (10)^* = 100000000000000; 
100000000000000 4- $100000000000.000. 

(5) 
6 =r nmnber of terms ; 2* = 32 ; 32 X 100 = $3200 Ans. 

His capital will treble three times in twelve years ; hence, 
3 = ratio, and 4 = number of terms. 
3' X 2000 = $54000. Ans. 

2 = ratio, and 16 = number of terms, 
21* = 32168 cents = $327.68. Ans. 
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(8) 
1.06 = ratio ; $500 = Ist term ; 4 = number of terms ; 
1.06» = 1.191016 ; 1.191016 X 500 = $595,508 Arts. 

(1) 
(78122 X 3) - 4 = 236162 ; 236162 -r- 2 = 118081 Ana. 

(2) 
1024 - (4 X i) = 1022 ; 1022 h- (1 - J) = 2044 Ana. 

(3) 
4 = ratio, and 12 = number of terms. 
4^1 X 2 = 8388608, last term, or last payment. 
(8388608 X 4) - 2 = 33554430 ; 
33554430 -=- (4 — 1) = $1 1184810, sum of payments. 

(O 
2 = ratio, and 32 = number of terms. 
(2^1 X 2) - 1 = 4294961295 cents = $42949672.95 Ana. 

(5) 
2 = ratio, and 1 the first term ; 

2«3 X 1 = 9223372036854775808, last term; 
(9223372036854775808 X 2) - 1 = 184467440737091551615 
grains, sum of all the terms, which divided by 7680 gives 
2401919801 264264 pints, which reduced gives 37529996894754 
bushels ; this divided by 40 and 1000 gives 938249922 ships, 
and a small remainder. 



ANALYSIS. 

(22) 

5 2 5 

~ of - r= -- part sold ; price -r quantity = cost of one ; hence, 
p o 12 

4 

1736 -r ^ = $4166.40 value of vessel. Ana. 
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u '^" 

4|XtJ = yX ^ = — = hours of travelling; 
2 
&|X ^ 1 Of = 627 X ^ = 9f days. ^n«. 



(24) 

J + f = H = quantity in air and mud ; 1 — ||. = 1| quantity 

in water = 2 ft. ; 2 x 18 = 36 ft. = length of pole. Ans. 



(25) 
1 — i = f , remainder ; i of f = ^ ; 
i + ^ = 3^ = I, amount spent ; 1 — | = | = $1062 ; 
1062 -^ I = $1T70 Ans. 



(26) 
One pipe will fill _= ^a^ cistern in one hour, and the other 

will fill —- = « = cistern in one hour ; 

H 
T^5 + ^ = f|, what both can fill in one hour ; 
^ -^ ff = if = 2i|hr. = time for both to fiU the cistern. A. 



(27) 
1 yard will cost ^t ^f 9 = ^ = ^ ; ^ X 26 = $4J Ans. 
13 

^* = V = .J 

3 
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(28) 
25 

1 of - of - of — ^ 2 = i^l^ = cost of one acre ; 

3 

2 

60 $ 

£*? X i of ' of ? = $100 Arts. 

^ ? ^ p 

(29) 
3^ X If = ^ X Y = ^^sq. yd. = sq. measure of one suit ; 
^ X ^-9^ = ^4p sq. yd. = square measure of 1000 suits j 
94p -r i = ^-Ap X f = 5500 yd. shalloon. Ans. 

(30) 
8s. 9d. = 45d. ; 45 x 234 = 10530d. = value of 234 bu.; 
10530 -r 90 = in lb. Ans, 

(31) 

2s. 9d. = 33d. ;33x4x63x2x3=: 49896d. ; 

49896 -T- T2 = $693 Ans. 

(32) 
2s. 6d. = 30d. ; 30 X 165 = 4950d. = 4950 -^ 12 = $68.76; 
68.75 -T- 625 = $0.11 per lb. Ans. 

(33) 
3s. 4d = 40d.; 40 X 4 X 7 X 3 = 3360d. : 3360 -r 60 = $56 

(34) 

10s. 8d. = 128d.; 128 X 22^ x 14 X 10 = 403200d. = 

$403200 4- 72 = $5600 ^??s. 
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(35) 
^cwt = 7501b. ; 12Jcwt. = 12501b. ; U^fp= I.01J A. 

(36) 
6s. 8d. = 80d.; 80 x 120 = 9600d. = $100, value of the cloth 
4s. 6d. = 54d. ; 54 X 16 = 4104d. = $51, value of the Tje ; 
100—51 = $43, cash to balance. Ans, 



20 5 3 19 

n ft 

A 4 



= 104 - Y = 143 



(37) 

41 X 21 = 861yd. bought; 1.16 X 861 = 11506.75, price 

obtained ; 1506.75 — 1260 = $246.75, gain. Ans. 

(38) 
Since the hour and minute hands are together at 12, and 
the minute hand passes the hour hand 11 times before they 
are together again at 12, the minute hand will be with, and 
pass the hour hand between 5 and 6, in yj- ^^ ^^ hours ; 

' ^j of 12 = 5j-\hr. = 5hr. 21min. 16T*j-sec. Ans. 

(39) 
(18 X 15) -T- 9 = 30sq. yd., area of the floor; 30 -;- f - 40 yd. 

(40) 
If the 9 men work 1 hour a day, it will take them 1 2 tunes 
as long to build the house, as when they work 12 hours, viz., 
60 months. If they do the same work in 6 months, they 
must work as many hours per day as 6 is contained times 
in 60 which is 10. Ans, 
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(41) 
B and C do ^ of the work in 1 day ; A, B, and C, } ; 
J — ^ = ^, what A will do alone in 1 day ; it will take 
A as many days to do the whole work as ^ is contained 
times in 1 ; 1 ~- ^ = 36 days. Ans. 

(42) 
A can mow J of the field in 1 day ; B, ^ ; C, |- of it ; 
A, B, and C, can mow i + i + i = | J in 1 day ; 1 -f.|J = 1^ 
days, the time it will take the three to mow it. Ans, 



(43) 
The proportional numbers are 3, 5, 1, and 9, whose sum 
is 24 ; the parts must be ^, ^, ^j and -f^ of 480 ; -^j of 
480 = 60 ; ^ of 480 = 100 ; /^ of 480 = 140 ; ^ of 
480 = 180 Ans. Or, 

24 : 8 : : 480 : a; = 60 ; 24 : 7 : : 480 : a? = 140 ; 
24 : 6 : : 480 : a: = 100 ; 24 : 9 ; : 480 : a: = 180. 



(44) 
A square foot is equal to 144 square inches ; the area divi- 
ded by one dimension will give the other. 

144 -h 8| = 16f inches. A}is. 

(45) 
At the end of 3 months there would be provisions for 
1800 for 9 months = to provisions for 1 man for 9 X 1800 = 
16200 months, and for 2400 men for ^^^ of J^2o« = 6 J 
months ; at the end of 4 months, the provisions would last 
2400 men 2f months, or 1 man 6600 months ; they would 
last 2800 men ^^ of ^Y-<» = 2y\ months. Ans. 
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(46) 

3^ X 11 Ti = 1411.25, cost of broadcloth ; 

488.80 — 411.25 = $7*1.55, cost of baize ; 

To every yard of broadcloth he had } of l^yd. of baize = 

TIF yd- ; Tff X 111^ = 35.25 yd. of baize ; 

71.55 -4- 35.25 = $2.20 per yard. Ans, 



(47) 
3J X 40 = 140 cwt. ; 12 X 10 = 120 cwt. ; y^^ of V = cost 

of transporting 1 cwt. 150 miles ; 
rhs ^^ liir of y = IjJtj, cost of transporting 1 cwt. for 

1 mile ; ^J^ X 120 X 50 = 112.00 Ans. 

12 
3 20 



(48) 

50 oranges = fj of 84 lemons = 60 lemons ; 

60 lemon» are worth 2 x 60 = 120 cents = value of I lb, 

tea. Ans. 

12 

J^XyX 1=120 cents = 11.20 



(49) 
11.18}, amonnt of $1 for 2 yr. 8 mo. at 7 per cent. ; 
1500 -J- 1.18| = $421,348+, present value ; 
500 - 421 548 = $78,652+, discount. Ana. 
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(50) 
The interest on 11 for 4J years is ^ of 91.12^, and for 
1 year, J.^ of ^Jy of 91.12J = 
20.25 

^ of 2i5 ^''^ ^T^ ^ *^^ ' """^ °° *^*°' ^*' ^*^'' '* '"'^ '''' 
8 

j5-, X^fx|= $129.60 ^n». 

5 
i*of tJj of l^JLS X i^ii X I = 1129.60 



(61) 
1000 X 1.15 = 11160, cash value ; 1000 X 1.80 = $1800, 
time valae ; the amount of $1160 for 90 days, at 1 per cent., 
would be $1180.626; 1800-1180.625 = 119.316. Most 
advantageous to sell on time. 

(52) 

1575 -^ 1.045 = $1507.111+, cash cost of goods ; 

1800 - 1501.111 = $292,823, gain. Ana. 

(53) 
Let 1 represent C's, then f would equal B's, and f of f = 4 
\i ould equal A's ; 1 + 1 + * = || + 25. + i| = 5|^ therefore 
they are all to have 69 shares, of which A is to have 16, B 20, 
and C 24 ; $482.62 -f- 59 = $8.18 ; 8.18 X 16 = $122.10 A's; 
8.18 X 20 = $163.60 B's ; 8.18 X 24 = $196.32 C's. 

(64) 
i + i = A> ^^** ^ ^^ ^ ^^ > 1 ■■ A = ii remamder, 
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what C and D had ; now if C had 5 as often as D 6, then C 
had ^^ and D ^^ of ^J, which gives C ^ and D y'^ of the whole. 
Then A must have i, B -J, C i, and B ^ of $9268.00 = 
$2317,15 A's ; $1853.12 B's ; $2311.15 C's ; $2180.58 D^s. 



(55) 
5 + 5 + 1 + 8 = 25 parts all would pay ; therefore, A paid 
^ of $415.50 = $95.10 ; B ^ = $95.10 ; C ^ = $133.U, 
and D ^ = $152.16. 

# 

(56) 
1000 X 16 X 35 = 560000 ounces, whole amount of bread ; 
1000 + 400 = 1400 men ; 560000 -^ 1400 = 400 ounces for 
1 man 56 days ; 400 -^ 56 = 1| ounces per day. 



The first will fill ^ of it in 1 day ; the second -j*^ in 1 day ; 
the third will empty ^ of it in 1 day ; ^ + ^\ = |f that 
both will fill in 1 day ; ^J ~ -^^ = -^j^y what will remain in ; 
I ~ ^ = 8| days to fiU it. 



(58) 
536 -r 2 = 268 yards distance between them ; 34 -r 3 = 11 J 
yards, the distance B goes in a minute ; llj — 11 = J yards 
what B gains upon A in 1 minute. It will take him as many 
minutes to gain 268 yards, or to overtake A, as J is contained 
times in 268, which will be 804 minutes, and as he travels 11 J 
yards per minute, in 804 minutes he will travel 804 times 
llj = 9112 yards ; 9112 -r 536 = 11 times around the 
wood. 
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(59) 
Onxs man can do -|\^ of the work in 1 day, the other ^, and 
the boj ^ ; tV + iV + ^V = ¥ J> ^^^ i* ^^^ *^^^® *hem as 
many days to do the whole as U is contained times in 1 ; 
l-^iJ-=m^ays. 

(60) 
$15d for 3 months = 150 X 3 = I 450 for 1 month ; 
115 "6 " = 1T5 X 6 = 1050 " 1 " 
m "8 '' = 115 X 8 = 1400 " 1 " 
$5(y0 for .various months = $2900 for 1 month ; 

$500 will require, in order to give the same interest that $2900 
gives in one month, as many months as 500 is contained times 
in 2900 ; 2900 -r 500 = 5 mo. 24 days, Ans. 

(61) 
98f X H X 2^ = ^ X V X f = solidity of waU in cu. ft. ; 
h of ^j, of ^ of 395 X 1^* X ^ = ximffcu. ft. = work 

done by 1 man in 1 hr. ; 
rilif ff X V X V = ¥?¥ = work done by 63 men in 1 day 

of ll^hr.; 
45i X 6t^2 X 3| = 13^ X H X V = solidity of 2d wall ; 

68 
136 19 25 1915 _ «0 n n IM _ ^^ , 
T~^l2^ 8"l4r~X^i^^T^IW""^ 

t y0 

(62) 
\ cask = ^ cask +21 gal. ; hence, the difference between \ 
and ^ = ^cask = 21 gal. ; and the cask contains 6 times 21 
gal. = 126 gal. Ans, 

(63) 
In this example, the simple question is, did the investmeni 
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in stocks produce a larger or smaller rate of interest than 7 per 
cent. : and what was the difference in the amounts ? 



Stock, 
Sept. 1, 1864, 10 shares, at $115 per share,. . . 

Interest on 11150 to Jan. 1, 1866, 16 mo. 
Nov. 1, 1864, 8 shares, at $98 per share,.. . . . . 

Interest on $784 to Jan. 1, 1866, 14 mo.. 
April 1, 1856, 6 shares, at $98 per share, 

Interest on $490 to Jan. 1, 1856, 9 mo.. . 

Cost of stock with interest, Jan. 1, 1856, . 



$1150 

107.333 

784.000 

64.026 

490.000 

25.725 

$2621.084 



Stock. Cr, 

Feb. 1, 1855, dividend on 18 shares, 172.00 

Interest on $72 to Jan. 1, 1856, 11 mo 4.62 

Aug. 1, 1855, dividend on 23 shares, 92.00 

Interest on 192 to Jan. 1, 1856, 5 mo 2.684 

Proceeds of 23 shares of stock, at $99, $2277.000 

Proceeds of stock, $2448.304 

$2621.084 - $2448.304 = $172,780, loss by investment in 
stock. 

(64) 
He receives 91 cents on a dollar, after deducting for taxes 
and repairs ; therefore, $3014.30 must be 91 per cent, of what 
he first receives ; 3014.30 -^ 91 = $3312.417+. Ans, 



(65) 
$16,50 -r- 165 = .10 cents, the cost per pound ; 36 X .10 = 
$3.60, the cost of 36 pounds ; 390 x .10 = $39, what he must 
Bell 390 pounds for to get the cost ; $39 + 3.60 = $42,60, 
what he must sell it for to gain the price of 36 pounds. 
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(66) 
$106 -^ 10 = 40.6 cubic yards = the volume ; the volume 
of a body, divided by the product of any two of its dimensions, 
will give the thkd ; (40.6 -r 14.5) -j- .7 = 4 yd. the height. 



(67) 
7 — 5 = 2 miles, what he gains in 1 hour ; it will take him as 
many hours to gain 40 miles as 2 is contained times in 40 = 20 
hours ; 20 X 7 = 140 miles that he must trav.el. 

(68) 
The first family was equivalent to 4^ grown persons, and 
the second to 9 ; 4^ persons, in 2 weeks, would consume as 
much as 1 person in 9 weeks, and 9 persons, in 3 weeks, as 
much as 1 person in 27 weeks ; both families would con- 
sume the same as 1 person in 36 weeks ; therefore, the first 
must pay ^ = i of $8 = $2 ; the second, §| = f of $8 = $6. 

(69) 
33 A. 2 R. 16 P. = 33.6 A. ; 33.6 X 125 = $4200, value 
of the land ; 4200 ~ 42 = 100 thousand feet of lumber. 

(70) 
150 -f- .03f = $4000, amount insured, including the pre- 
mium ; 150 + 25 = $175 ; 4000 - 175 = $3825 Ans. 

(71) 
.96 X 5000 = 14800, cash value of the rye ; 
1 X 5000 = $5000, credit value ; the amount of *4800 for 
2 months, at 7 per cent., is $4850 ; 5000 — 4856 — 
$144, in favor of cash. Ans, 
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(72) 
As he sold J at par, he must have sold f of § = f , 
capital, for $25000 ; 25000 — 5000 = 20000, par value of 
I capital ; 20000 -r f = 20000 X f = $36000, capital. Ans. 

(73) 
3ft. 5in. = 41iii.; 2ft. 6in. = 30in.; 6ft. = T2in., 
41 X 30 X *I2 = 88560 cubic inches = the volume of the 
bin; 88560, divided by 2150.4, the number of cubic inches 
in a bushel, gives 41.183+ bushels. 

(74) 

It. will take the first T2 days to travel 2160 miles; the 

second, 80 days ; and the third, 90 days ; therefore, the 

third must start first ; the second, 10 days after him ; and 

the first 8 days after the second, or 18 days after the thurd. 

(t5) 

The house did not give a profit of $420 by $130; 
420 - 130 = $290, actual profit ; 7180 - 290 = $6890, the 
purchase price. 

(76) 

The two companies consisted of 4T men ; hence, the first 
cleared Jf > ^^^ the second f f of 1 88 acres ; or the first cleared 
100 acres, and the second 88 acres ; as the first company con- 
tained 3 more men than the second, $84 must be the wages of 
the 3 men ; J of 84 = $28 = wages of 1 man ; 

28x41 = $1316 = whole cost; 1316-4-188 = $T per acre. A. 

(11) 
Due Feb. 12, . . . . ^ . $100 X 42 = 4200 

" March 12, 400 x 70 = 28000 • 

" April I, 300 X 90 = 27000 

800 59200 

59200 -f- 800 = 74 days from Jan. 1 ; or, March 16. 
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(78) 
32 X 26 X 144 = 115200 sq. in., area of the floor; 15 x 
15 = 225 sq. in., -area of a slab ; 115200 -s- 225 = 512 slabs; 
(32 X 25) H- 9 = 88| sq. yd., area of floor ; 88f x 3.40 = 
$302.22f , whole cost. 

(79) 
600 + 425 + 300 + 250 X 175 = $1650, amount of bequests 



1650 : 


500 ! 


: 1155 


: X = 1350 A'8. 


1650 


: 425 


: 1155 


: X = $297.50 B's. 


1650 


: 300 


: 1155 


: X = «210 C's. 


1650 


: 250 


: 1155 


: a; = $175 D's. 


1650 


: 175 


• : 1155 


: X = $122.50 E's. 



(80) 
1 lb. tea = i lb. of coffee ; 1 lb. coffee = |f lb. sugar ; 1 lb. 

12 3 
? 4$ tt 
Bug. = f -I lb. soap ; 1 lb. tea = * ^^ jj ^^ JS ^^- ^^ "^^^P ^ ^^ 

t t 

lb. ; 12 X 6 = 72 lb. soap. Arts. 

(81) 
Let 1 or f represent the time to midnight, then ^ will repre- 
sent the time past noon, and f + j = f the whole time from 
noon to midnight ; if 12 hours be f , ^ of 12 hours would be 
^ = ^ of 12 = IJ hours, f of the time past noon would be 4 
times 1^ hr. = 5^ hr. = 5 o'clock and 20 minutes, p. m. 

(82) 
f~f = § x^ = |y®j = cost of 1 yd., that is, |. yd. wide ; 
1^ ~ 1^ = I-jYj = cost of 1 yd. of the yard-wide cloth ; 
^6^ K ^ = If = 8I3V = cost of 1 yd., that is. If yd. wide ; 
|.of}f = $f = $.66|. Ans, 



2 



2 



$ H $ 2 



5-4' 8^4''^8"^^3^;?^^^«""3' 
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(83) 
If he had bought all turkeys, they would have cost him $66 ; 
but as he paid only $51.60, he saved $14.40 by buying a part 
chickens ; and as he would save the difference between $1.10 
and 50 cents in buying 1 chicken, so he must buy as many 
chickens as 60 cents is contained times in $1440 = 24 chick- 
ens ; 60 — 24 = 36 turkeys. 

(84) 
6 + 4 + 3 = 13 shillings, what he paid to them for 1 day's 
work ; for 104 shillings he could employ them as many days as 
13 is contained tunes in 104 = 8 days. Ans. 

(85) 
6 + 6 + 1 = $18 ; then the first must have ^, the second 
^, and the thurd /j of $6411: hence, $1791.50, the first; 
$2151, the second ; and $2516.50, the thurd. 

(86) 
1600 + 300 = $1900, whole stock and gain. Now, the 
gain of the first will bear the same relation to the whole gain 
as his stock and gain do to the whole stock and gain — or 
1900 : 1140 : : 300 : a? = $180, the gain of the first ; 1140 - 
180 = $960, the stock of the first ; 1600 — 960 = $640, the 
stock of the second ; and 300 — 180 = $120, the gain of the 
second. 

(81) 
4.55 ft. : 'I5.'?5 ft. : : 3 ft. : ar ft. = 49.945+ ft Ana 



(88) 
A can do J of the work in 1 week ; if B can do 3 times as 
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much in 8 weeks, he can do A's work in f of a week, and in 1 
week f of it ; if C can do 6 times as much in 12 weeks, he can 
do A's work in ^ of a week, and in 1 week ^*^ of it ; J + f + 

of the work in 1 week, they will do J of the work in ^ of 1 week, 
and to do the whole or f will require 8 times J of 1 week = | 
of a week. Arts. 

(89) 
11|^ X 4 = 46 mi. ; the first is 46 mi. in advance when the 
second passes the point; 11^—11^= 6 miles, the second 
gains upon the first in 1 hour ; it will require as many hours 
to overtake him as 6 is contained times in 46 = 1| hours ; 
1^ + 4 = llj hours, the first will travel ; 11 J X 11| = 134^ 
miles, the distance the first will travel 



(90) 
|120=A's gain for 6mo. ;120-t- 6=|20, A's gain for 1 mo. 
|400=B's gain for 12 mo. ; 400-^12 =833 J, B's gain for 1 mo. 
$100=C's gain for 15 mo. ; 100-t-15=| 6^, C's gain for 1 mo, 
$20 + $33J 4- $6| = $60, entire gain for 1 month. 
Now, since we have the whole gain, and the gain of each, 
for the same time ; we have 



60 


: 20 : 


: 1600 


: X = $533J A's. 


60 


: 33J : 


: 1600 


: X = $888f B's. 


60 


: 6f : 


: 1600 


: X = |n7J C's.' 



Proof, 533i + 888f + ll'Jf = $1600. 



(91) 
First find the number of days, that it will take each to travel 
around it, by dividing the circumference by the number of miles 
each travels per day ; it would take A 12^, B ^^^, and C 4^®^ 
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the least common multiple of these three nui 



days ; find the least common multiple of these three numbers ; 
thus. 





5)40 . 


. 24 . 


. 15 


275X5X3X2X2X2XV = 

36j Ans. 


3) 8 . 
2) 8 . 
2)4. 
2) 2 . 


. 24 . 
. 8 . 
. 4 . 
. 2 . 


. 3 
. 1 
. 1 

. 1 



1 .. 1 .. 1 

(92) 
(2)3 X 1128 = 138^4 cu. in., volume of the cube ; 13824 
less 10 per cent. = 12441.6 cu. in., to be drawn into wire ; 
(i)2 X 1854 = .012212, area of the base of the cylinder of 
wire ; 12441.06 -^ .012212= 1013820.018+ inches, length of 
wire = 84485.006 feet. 

(93) 
$10000 at 6 per, cent, yields $600. Sold out at 65 per cent., 
giving $6500 : this, invested at 82 J per cent., gives 6500 -4- 
.S 25 = $1818.181, the interest on which, at 5 per cent., is 
$393,939 ; hence, the difference, $206,061, is in favor of the 
first investment. 

(94) 
46J X 8 X 2f = 961.2 cu. yd., what would take one boat 
through ; 365 — (52 + 8) = 305 days in the year ; 40 + 40 = 
80 boats per day ; 961.2 X 80 x 305 = 23599680 cu. yd. J 

(95) 
365 X 22 X 64 = $513920, whole amount 6f tolls ; 22 < 
5x66 = $1260, expenses ; 513920 — 1260 = $506660, whole 
tolls; 506660-2(^)000 = 305660; 305660-f.66=$4646.363. 
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(96) 



60 X 48 = 2880 
800 X 43 = 34400 



400 X 48 
500 X 42 
500 X 36 
500 X 30 
600 X 24 
600 X 18 
500 X 12 
500 X 6 

800 X 48 ; 
800 X 36 ; 
800 X 24 
800 X 12 : 



419480 
479480 
479480. 
479480 
479480 



37280 1st. 

= 19200 
= 21000 
== 18000 
= 15000 
= 12000 
= 9000 
= 6000 
= 3000 
103200 3d. 

= 38400 
=r 28800 
= 19200 
= 9600 
96000 5tb. 



37280 
104400 
103200 
138600 

96000 



20000 
20000 
20000 
20000 
20000 



600 X 48 = 28800 
1800 X 42 = 75600 



104400 2d. 



900 X 40 = 
900 X 34 = 
900 X 28 = 
900 X 22 == 
900 X 16 = 
900 X 10 
900 X 4 



36000 
30600 
= 25200 
= 19800 
= 14400 
= 9000 
= 3600 



138600 4tb 



37280 
104400 
103200 
138600 

96000 
479480 whole stock. 

X = 11555.017+ 1st. 
X = $4354.717+ 2d. 
X = $4304.663+ 3d. 
X =$5781,263+ 4th. 
X = $4004.338+ 5th. 



(97) 
44 + 49 = 93, the number of men it would require to 
increase the square by 1 man on a side ; deducting 1 for the 
man occupying the comer, and dividing by 2, we have the num- 
ber of men on one side of the square ; (93 — 1) ~ 2 = 46 ; 
(46)2 _- 2116 = the number of men in the square first 
formed ; 2116 + 44 = 2160 men in the army. 
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(98) 
J + i + i = IS + if + i^ = II ; if $987 were divided into 
41 parts, A would have 20 ; B, 15 ; and C, 12 of them, or 
If 14, and If of 1987 ; by C's death, the whole is to be di- 
vided proportionally between A and B ; ^ -}- 1|^ = H- = 35 
parts, of which A must have 20 and B 15 ; or A ff = -f-, and 
^^ Ij = f of $987 ; f of 987 = $564, A's share ; f of 987 
=:$423, B's share. Ans. 



(99, 
When she left the last place she had $3, which was i a 
dollar less than | she had wl'en she came to the last place ; 
then, 3^ is one-half of 2 times 3^ = $7, what she had when 
she left the second place, which was i a dollar less than ^ 
she had when she came to the second place; then 7| is one- 
half of 2 times 7 J = $15, what she had when she left the 
first place, which was ^ a dollar less than J she had when she 
came to the first place ; then 15^ is one-half 2 times 15^ = 
$31, what she started with. 



(100) 
Let 1 denote the quantity of fluid discharged by the first 
pipe in 4 hours, then i will be the quantity discharged in 
1 hour ; but the quantities discharged are as the areas of 
theh' sections, and therefore as the squares of their diame- 
ters; hence, 

6» : 3» : : 1 : ^ = tV» 

what 1 of the smaller pipes will discharge in 1 hour ; 4 
pipes will discharge 4 times as much = ^ ; therefore the 
4 smaller pipes will discharge as much in 1 hour as the 
larger ; and to discharge 2 times as much in 4 hours, would 
require 4x2 = 8 hours. Ans, 
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(101) 
(370 — 40) ~ (12 — 1) = $30, common difference ; 
(370 + 40) X 6 = $2460, whole cost. 



(102) 
16000 -T- 3 = $5000, equal payment ; 

6000 -T- 1.02 J = $4885.9934+ present value ; 
5000 -r 1.035 = $4830.9178+ " " 
6000 = 1.0525 = $4750.5938 + 

$14467.505 present ralue of purchase. 

(103) 
60 ) 84 ) 
2| : 3 J : : 46 : a? = 97ilb. 

9 it 
4$ $4 Z 9 1 2 /l_^ 

$ 

(104) 
The eggs cost | of a cent each, and were sold for | of a 
cent each ; t — | = Ar *^^ S^^ on 1 egg ; 4 -^ ^ = 80 
eggs, the number sold. 

(105) 
j4T^ + | + i+5 + 4 must equal the whole length of life ; 
J+T^ + | + ^ = |^, then 9 years must make up the whole ; 
1 — ^ = ^, or the nine years of his life, from which we 
readily find his age to be 84 years. 

(106) 
Find the yolun^es of two cylinders, each 40 feet in lengthy 
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and one 6 ft. 6 in. in diameter, and the other 3 ft. 6 in. ; the 
difference in volume will be the contents of the wall. 

(42)2 X .1854 = 1385.4456 sq. in., area of base ; 
1386.4456X480 = 665013.888+ cu. in. = 384.846 cu. ft. = 
contents of small cylinder; (tS)^ X .t854 X 480 = 
2293619.3280 cu. in. = 1327.326 cu. ft. = contents of large 
cylinder ; 

132T.326 - 384.846 = 942.48 cu. ft., contents of walL 



(107) 
100 links = 1 chain ; 16 links = ^jg chain ; 
42.16 X 3t = 1559.92 sq. ch. = 166.992 acres = 
165 A. 3R. 38.72 P. Ans. 



(108) 
Each annual payment is made up of two parts — ^interest 
and principal. The payment, at the end of the first year, 
consists of the interest on $1500, and a certain portion of 
the principal, which we will call an instalment. The second 
annual payment consists of the interest on the diminished 
principal, and a second instalment. Now, the interest on 
$1600, for 1 year, plus the first instalment, is equal to the 
second year's interest, plus the second instalment, since each . 
is equal to an annual payment. But the second year's in- 
terest is less than the first, by the interest on the first in- 
stahnent ; therefore, the second instalment exceeds the first 
by this interest; or by the .07 part of the first; hence, the 
second instalment is equal to 1.07 times the first. In the 
same way, it may be shown, that the third is equal to 
the second taken 1.07 times; or equal to the first taken 
1.07 X 1.07 times: and the same for the other instal- 
ments. Hence, the instalments form a geometrical pro- 
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369.] PROMISCUOUS EXAMPLBS. 267 

gression, of which the first term is the first instalmeut, the 
ratio l.Ot, the number of terms 5, and the Sum of the 
series 1500 : the first term is required : 

1st term ^^^^_l^ ^ 260.83t = first instalment ; 
1.07* -i 

11500 X .OT = $105, first annual interest ; 
$105 + 260.83t = t365.83t, annual payment. 



(109) 
A, B, C wiU fill I in 1 hour ; B, C, D, J ; C, D, A, ^ ; 
and D, A, B, y^ ; ^ + ^ + tS + A = rint ^°^ because the 
amount poured in by each pipe has been named 3 times, we 
divide ^^f by 3 = -jV^, what the 4 pipes will fill in 1 hour ; 
E, F, G will empty | in 1 hour ; F, G, H, ^ ; G, H, E, J ; 
and H, E, F, |-; ^-f ^4-i+J-=|i, and because the amount 
each pipe empties is named 3 times, we divide fj by 3 = ^, 
what the four pipes will empty in 1 hour ; ^§ — ^ = ^^ 
of the whole fountain will be emptied in 1 hour ; it will take 
as many hours to empty the fountain as -^ is contained 
times in 1, which is ^^ hours. 

(110) 

Since the weight of similar bodies are in the same ratio as 
their volumes, and therefore as the cubes of their diameters, 

hence, 

5 : 78.125 : : 2» : a?« = 125 ; -^^1^= 5 inches. 

(Ill) 
The divisors, which give " the present value," are what one 
«»]Iar, placed at compound interest (the interest being added 
semi-annually), would produce from April 1st, 1853, to the 
times of the several payments^ 
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368 MENSURATION. [369-371-372. 

Payment Apnl 1st, 1863, without interest, $500.00 

" " 1st, 1862, with 1 year's mterest, 635.00 

Present value of payment for 1864 = 466.75 + 

1866 = 435.72 + 

1866 = 406.75 + 

1867 = 379.71 -f 
" " " 1868 = 354.47 + 

1869 =r 330.90 + 

" " " 1870 = 308.89 + 

1871 = 288.35 + 

Present value of the bond on the 1st of April, 1863 $4006.64 + 



MENSURATION. 

(2) 
(60 X 12) +2 == 360 sq. ch. ; 360 + 10 = 86 acres. 

(3) 
(45 X 38) + 2 = 866 sq. rd. = 5 A, 1 R. 15 P. Ans. 

(4) 
(75 X 36) -T- 2 = 1360 sq. ch. = 135 acres. 

(1) 
(66.16 X 66.16)~10=:r 437.71456 acres = 437 A. 2 R. 34+ P 

(2) 
(64 X 64) -i- 10 = 291.6 acres = 291 A. 2 R. 16 P. Ana. 

(3) 
76 X 76 = 6626 sq. rd. = 36 A. OR. 26 P. Ans. 

(4) 
80 X 40 = 3200 sq. rd. = 20* A. Am. 
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(5) 
80 X 80 = 6400 sq. rd. = 40 A. Ans. 

(6) 
(30 X 6) -7-10 = 15 A. Ans. 

64 ch. X 4=216 rd.; 216x18=3888 sq. rd.= 24 A. IR. 8P 

(8) 
720 ft. = 240 yd. ; 642 x 240 = 130080 sq. yd. = 26 A. 3 R 
. 20 P. 6 sq. yd. Ana. 

Square measure -^ length = breadth ; 24000 -f- 200 = 120 ft. 

(2) 

(24.82 + 16.44) X 10.30 -4- 2 = 21.2489 acres = 21 A. R. 

39.824 P. Ans. 

(3) 
(51 + 37i) X 20f -T- 2 = 921.875 sq. ft. Ans. 

CO 
(24.5 + 41) X 21.6 -r 2 = 704.125 sq. yd. Am. 

(5) 
(24.6 + 15) X 30.80) -f- 2=608.3 sq. ch. = 60 A. 3 R. 12. 8 P 

(6) 
(40 + 64) X 52 H- 2 = 2704 sq. ch. = 270 A. 1 R. 24 P. A. 

(2) 
186 X- 3.1416 = 684.3376 Ans. 
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270 * HBNSURATION. [374-375. 

(3) 
40 X 8.U16 = 125.664 Ana. 

(4) 
67 X 3.1416 = 179.0712 Ant. 

(1) 
157.08 -T- 3.1416 = 60 Ant. 

(2) 
23304.3888 -i- 3.1416 = 7418 Am. 

(3) 
13700 H- 3.1416 = 4360.835+ Am. 

(1) (2) 

(12)» X .7864 = 113.0976 A. ■ 6* X .7864 = 19.636 A. 

(8) 
(14)3 X .7854 = 163.9384 Am. 

(8.5)» X .7854 -5- 9 = 1.069016+ sq. yd. Am. 

(6) 
(i)> X .7854 = .031416 sq. ml = 20 A. B. 16.9984 P. 

(1) (2) 

6> X 3.1416 = 113.076 A.' (14)3 X 3.1416 = 616.7636. 

(3) 
(36)a X 3.1416 = 4071.6136. 

(*) 
(7918.7)' X 8.1416 = 196996571.722104 Bq.mL 
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(2) 
(8» X 8.1416 X 8) -J- 6 = 268.0832, Tolnine. An$. 

(3) 
( (16)" X 3.1416 X 16) H- 6 = 2144.6S5B, Tolame. Ans. 

(O 
( (7918.7)» X 3.1416 X 1918.1)^6 = 259992192082.63749+ 

(5) 
( (1.2)2 X 3.1416 X 1.2) -r 6 = .9047808 ^n«. 

(1) (2) 

85 X 5 X 52 = 9100 8q. ft. 15 X 8 X 12 = 1440 sq. ft 

(5S) 
48 X 48 X 48 = 110591 co. 3a. Ans, 

(3) 
3 ft. 2 in. X 2 ft. 8 in. X 5 ft. = 42} co. ft. Aru. 

(4) 
1128 X 42J = 12960 en. in., Tolnme of the ctstetn. 

12960 + 231 = 315f 4^ gallons. Ans. 

(6) 
691 X 20 = 13820 en. ft. Ans. 

(1) 
20 X 8.1416 X 40 = 251858. Ans. 

(2) 
8| X 8.1416 X 28 = 238.831 sq.ft. Am. 
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(3) 
15 X 3.1416 X 60 = 2827.44 sq. in. Ans. 

(O 
40 X 3.1416 X 50 = 6283.2 sq. ft. Ans. 

(2) 
(40)» X .T854 X 29 = 364^.56 Ans. 

(3) 
(24)> X .J854 X 30 = 13571.712 Ana. 

(O 
(32)' X .7854 X 12 = 9650.9952 Ans. 

(5) 
(26)» X .7854 X 15 = 7363.125 Ant. 

(2) 
(865 X 36) -T- 3 = 4380 Ans. 

(3) 
(207 X 36) -r 3 = 2484 Ans. 

(562 X 30) -^ 3 = 5620 Ans. 

(5) 
(540 X 32) -f- 3 = 5760 Ans. 

(6) 
^^, (60 X 24 X 36) ~ 3 = 14400 Ans. 
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(n 
(16 X 16 X 24) -f- 3 = 1800 Arts. 

(2) 
((36)Vx .7864 X 27) 4- 3 = 9160.9056 Ans^ 

(3) 
((36)» X .7864 X 27) -r 3 = 8669.036 Am. 

(^) 
( (20)» X .7864 X 27) -^ 3 = 2827.44 Am. 



GAUGING. 

(2) 
26 -^ 38 = .68^ ; 8651 X 38 = 32.4938 in., mean diameter. 

(3) 
22 -J- 34 =: 64|| ; 8311 X 34 = 28.2674 im, mean diameter 

(1) 
30 -*- 3e = 83J ; .9467 X 36 = 34.0812 ; 
(34.0812)»^X 60 X 34 = 197.469+ gallons of wine. 

(2) 
30 -7- 36 = 85.7 ; .9566 X 36 = 33:446, mean diameter ; 
(33.446)2 X 36 X 34 = 136.9209+ gallons of wine ; 
(33.446)2 X 36 X 28 = 112.7683+ gallons of beer. | 

(3) 
24 -h 36 = 66| ; .8954 X 36 = 32.234, mean diameter ; 
(32.234)2 X 42 X 34 = 148.3772+ gallons of wine. 

L* 
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MECHANICAL POWERS. 

(1) 

1 : 1 : : 40 : 0? = 40 pounds. Arts. 

(2) 
The distance from the power t6 the fnlcnun is 2 times 
that of the weight. 

2 : 1 : : 50 : a; = 25 pounds. Ana. 

(S) 
1 : 2 : : 25 : x = 50 pounds. Ans. 

6 : 2 : : 60 : a; = 20 pounds. Ana. 

(5) 
5:1:: 200 : a; = 40 pounds. Ana. 

(6) 
I : 1 :: 1 : a; = lin.; Ix l^sljin-j 

1 X 8 = ain. ; 1 X 4 = 4 in. iitw. 

(1) 
5 : 8 : : 40 : o; = 64 pounds. Ana. 

(8) 
8 : 12 : : 100 : d? = 150 pounds. Ana. 

(1) (2) 

60 -f- 1 = 60 lb. Ana. 80 -{- 2 r= 40 lb. Ana. 
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888-390-391.J xxcHAiacAL powebs. 37-5 

(3) (1) 

100 -4- 4 = 25 lb. 40 : 600 :: 6 : a; = 90in.= 7|ft. 

(2) 
400 : 100 : : 6 : a; = l^ft An». 

(1) 
80 : 6 ; : 200 : x = 40 pounds. Ana. 

(2) 
10 : 20 : : 50 : a; = 100 ponnds. ^n«. 

(8) 
45 : 15 : : 180 : a; = 60 -poimds. Am. 

(1) 
2 : 12 : : 96 : ^ = 5t6 pounds. Ant. 

(2) 
8 : 21 : : 250 : a; = 2250 pounds. Ant. 

(3) 
4^ : 24 : : 200 : or = 1066} lb. Ana. 

(*) 
6 : 80 : : 500 : x = 8000 Ana. 

(1) 

fak ft fak Ik Ik 

i : 15 = 180 : : 720 : d? = 120 X 180 X 2 » 259200 A. 

(2) 
12 ft. = radius ; 24ft. = diameter ; 24 X 3.1416 X 12 = 
904.1808 in. = circumference ; 

904.T808 : J : : 2 tons = 40001b. : x = 1.47+ lb. Ans. 
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(3) 
First get the power that will produce 100001b. effort by 
the wedge ; 30 : 2J : : 10000 : x = 833J lb. = to the 
weight sustained by the screw ; 3.1416 x 20 x 12 = 
753.9840 in., circumference ; 

763.9840 : 1 :: 833 J : a: = 1.15+ lb. Ans. 

(O 
30 X 3.1416 X 12 = 1130.916, circumference ; 
282144 : 300 : : 1130.916 : x = 1.20 in. Ans. 



QUESTIONS IN KaTURAL PHILOSOPHY 

(1) 
16^ + (11 X 32|.) = 369}-ift = space passed in 12th sec. ; 
16tV X (12)2 ^ le^ X 144 = 2316 ft. = whole space. Ans 

(2) 
I63V X (15)» = 16,^ X 225 = 36181 ft. = space passed 
through ; 32 J X 15 = 482^ ft. = acquired velocity. 

(3) 

(Velocity)' = 2 X 32J X height of faU = (120)* ; hene^ 

height of faU = (120) » 4- 2 X 32^ = 

3 

120 X 120 X » QOQiiLLft J«. 
yxl93 = 223i«ft. Ans. 

100 = \^^ X square of time in seconds ; 
Number of seconds = -y/ioo -r- 16J = -y/TMSl a 

/ '^ -/W == \/6:0606+ = 2.46+ sec Ans. 
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394.] QUESTIONS IN PHILOSOPHY. 277 

(5) 
16^ X (10)2 -. le^ X 100 = 1608Jft. = the space ; 
32^ X 10 =321§ft. = the velocity. Ana. 

(6) 
(1000)3 = 2 X 32J X height = 

1^^^ = 15544^ ft = 2nu. 4984,f,ft. Ans. 



(1) 
l$lV X (3^)3 = height or depth = 164.69| ft. Ana. 

(8) 
16^ X (2.5)» = height = 100.52,^ ft. Ans. 

(9) 
The question is, from what height must a bodj fall to 

acquire a velocity of 160 ft.? 

(160)» = 2 X 32^ X height ; height = 
(160)» _ 25600 



2 X 32^ 2 X 32J 



= i«|^=39'I^; 160=32iXtime; 



Time = III = f|i = 4msec ^n.. 

(10) 
5 sec. — time of ascent ; 32^ x 5 = 160| = relodtj ; 
(160f)» = 2 X 32^ X height ; 
...^ (160|)a 931225 ,„„,-, 

(11) 
Height = 16^j X (8i)» = i^» x y = 19T:^ ft. Ans. 
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(12) 

2600 15000 ^„,,„ 
2500 = 32^ X time ; time = -^z- = -j^ = 7T}ff sec. A. 

(18) 

(850) » = 2 X 32 J X height ; 

..,, (350)» 867500 ,oni«_» 
he«ht = A_^^ __ = 1904^^^ ft. ; 

850 = 32^ X time ; time = g^j = -j^ = 10^^ sec. A. 



(U) 

»A^A »», X- X- 3040 18240 ^. ., 

8040 = 32^ X tmie ; tune = -^ = -y^ = 94x«A see- 

(15) 
Velocity = 32J X 45 = 1441i ft. 



(16) 
1970 = 82^ X time ; time = ^ = ij||5 - 61.24+ MO. 



8280 = 16A X (time)2 ; (time)* = ^ ; 

/3280 
<ame =r 16JL = V'203.9377+ = 14.28+ sec Ana. 

(18) 

(984) » = 2 X 32^ X height ; 

. . , ^ (984)a 2904768 ..n,^,,.-. 
height = ^2^ = -^3- = 15050m ft. 
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(19) 

«o. ««. X. X.. 386 2316 ,^ 

386 = 32^ X time ; tune = ^^ = -y^ = 12 sec.; 

height = 16^ X (12)^ = ^» x 12 X 12 = 2316 ft. 

(1) 
93 — 82^ = 10.5 gr., weight of an eqnal Yolnme of water. 
93 -T- 10.6 = 8.86t = specific grayity. 

(2) 
A cubic foot of the oak most we^h 925 ounces. Therefore, 
925 oz. : 2240 X 16 09. : : 1 cubic foot : d8f|| cubic feet. 

(3) 
The compound weighs in air 50 + 390 := 440 oz. The 
weight of an equal volume of water is 440 — 344 = 96 oz. 
The weight of a volume of water equal to volume of the copper 
is 390 — 345 = 45 oz. Therefore, weight of volume of water 
equal to volume of the wax is 96 — 45 = 51 oz. Specific 
gravity of the pumice stone = 50 -7- 51 = .980. 

(4) 
Since the weight of the ice and of the displaced water are 
equal, we have 20.45 X 15.75 X 10.5 X .930 = 20.45 X 15.75 X 
height of displaced prism of water x 1.026. Then, by cancel- 
ling, 10.5 x .930 = height X 1.026 ; hence, height = 10.5 X 
.930 -r. 1.026 = 9.517 yd. Therefore, 10.5 - 9.517 = 983 yd. 
= height of ice above the surface = 2 ft. 11.383 in. 

(5) 
6043 X 63 = 380109 lb. = 190 T. 709 lb. = weight of vessel 

(6) 
33 — 21 == 12 = weight of an equal volume of water. 

33 -f- 12 = 2.75 = specific gravity. 
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17 -5- 2.35 = 7.234 = spedBe gimTity. 

(8) 
250 -T- 318 = .786 = spedfic grayitj of ihe akohoL 

(9) 
14 - 8 = 6 = weight of water ; 13.25 — 8 = 5.25= weight 

of brandj ; 5.25 -f- 6 = .875 = spedfic gravity. 

(10) 
2^37 X 1000 = 2837 oz. = 177 lb. 5 o« 

(11) 
86.4 -7- 33 = 1.103 = spedfic giaTity. 



icabiotte's law. 

(1) 

12.31b. : 101b. :: 4.3 qt : 3.49 qt 

(2) 
8qt. r-SOql. :: 151b. : 87.51b. 

(3) 

The densitj being directlj proportional to the pressure, we 

hare, 

151b. : 14.21b. : : 2.6 gr. : 2.46 gr. 

The densitj being diminished, the weight is diminished in 
the same proportion. 

(4) 
4'Ilb. : 25.1b. :: 1 : .5819. 
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JhE ]S>TIO;^/jL ^EF(IEg Of "F(E>^DERg. 



COMPLETE IN TWO INDEPENDENT PARTS. 



THE NATIONAL READERS. 



By PARKER A ^ATATSON. 



No. I 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6 



. — National Primer, . . . 
. — National First Reader,. 
. — National Second Reader, 
. — National Third Reader, 
. — National Fourth Reader, 
. — National Fifth Reader, 



o^pp.^ fOmo, $o 25 

38 
63 

I 00 



i28 pp*, temo, 
2Af4^pp., femo, 
288 pp>, i2mo, 
J^2pp., f2mo, 
600 pp,, /2mo, 



I 50 

I 88 

25 
50 



National Elementary Speller, . . . feo pp., tomo. 
National Pronouncing Speller, . . . /S8pp.,/3mo, 

n. 
THE INDEPENDENT READERS. 

By J. MADISON ^ATATSON. 

The independent First Reader, 
The independent Second Reader, 
The Independent Third Reader, . 
The Independent Fourth Reader, . 
The Independent Fifth Reader, . 
The Independent Sixth Reader, . 



80pp»j femo. 


25 


feopp., femo. 


50 


2W PP'» f&mo. 


75 


26^ pp., f2mo. 


1 00 


888 pp,, f2mo. 


1 25 


J^74.PP., f2mo. 


1 50 



25 



The Independent Child's Speller (Script), 80pp., fomo. 

The Independent Youth's Speller (Script), 

The Independent Spelling Book, . . feo pp., /emo, 25 



%* The Readers constitute two complete and entirely 
distinct series, either of -which is adequate to every 
want of the best schools. The Spellers may accompany 
eithev Series. 

1 
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National Series of Standard Scho^l^Sookt. 

» ■ ■ i ■ i — . » 

PAEKER & WATSON'S NATIONAL READIES. 



The salient features of these works which have combined to render them ■! 
popular may be briefly recapitulated as follows : 

1. THE WOBD-BUILDINO 8TSTEM.— This famous progressive method fof 
young children originated and was copyrighted with these books. It constitute! 
• process with which the beginner with words of one letter is gradually intro* 
duced to additional lists formed li y prefLsdng or affixing single letters, and is thus 
led almost insensibly to the mastery of the more difficult constructions. This it 
ime of the most striking modem improvements in methods of teaching. 

2. TBEATMENT OP PEONOTOIATION.— The wants of the youngest scholars 
fn tMs department are not overlooked. It may be said that from the first lesson 
the student by this method need never be at a loss for a prompt and accurate ren* 
dering of every word encountered. 

8. ABTIOULATION AISID OBTHOEPY are considered of primary importance. 

4. PITHOTITATIOH is inculcated by a series of interesting reading lessons^ thf 
Bimple perusal of which suffices to fix its principles indcUbly upon the mind. 

6. ELOOO'ilON. Each of the higher Readers (3d, 4th and 5th) contains elabo- 
rate, scholarly, and thoroughly practical treatises on elocution. This feature alone 
has secured for the series many of its warmest fHende. 

6. THE 8ELEGTI0HS are the crowning glory of the series. Without excep- 
tion it may be said that no volumes of the. same size and character contain a col- 
lection so diversified, judicious, and artistic as this. It embraces the choicest 
gems of English literature, so arranged as to afford the reader ample exercise in 
every department of style. So acceptable has the taste of the authors in this de- 
partment proved, not only to the educational pubHe but to the reading communHy 
at large, that thousands of copies of the Fourth and Fifth Readers have found 
fheir way into public and private libraries throughout the country, where fb«y are 
Sn constant use as manuals of literature, for reference as weU as perusal. 

7. ABRAITQ-EHENT. The exercises are so arranged as to present oonstanify 
alternating practice in the different styles of composition, while observing a defi- 
nite plan of progression or gradation throughout the whole. In the higher booka 
the articles are placed in formal sections and classified topically, thus concentra- 
ting the interest and inculcating a principle of association likely to prove valu- 
able in subsequent general reading. 

8. NOTES AlTD BIOG-RAPHIOAL SKETCHES. These are ftill and adequate 
to every want. The biographical sketches present in pleasing style the history 
of every author laid under contribution. 

9. ILLnSTBATIOHSi These are plentifhl, almost profuse, and of the highest 
character of art. They are found in every volume of the series as &r as and isi- 
duding the Third Reader. 

10. THE G-RADATION is perfect Each volume overlaps its companion pro- 
cediog or following in the series, so that the scholar, in passing firom one to an- 
other, is only conscious, by the presence of the new book, of the transition. 

11. THE PBIOE is reasonable. The National Readers contain more mattef 
(ban any other series in the same number of volumes published. Considering 
their completeness and thoroughness they are much the cheapest in the market. 

12. BINDINQ-. By the use of a material and process known only to themselves, 
in common with all the publications of this house, the National Readers are war* 
ranted to outlast any with which they may be compared-^the ratio of relative da* 
rabUlty being in their Ikvor as two to one. 

It 
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National Series of Standard School^ SooJts. 

WATSON'S INDEPENDENT EEADEBS. 



This Series Ib designed to meet a general demand for emaller and cheapet 
t>ook8 than the National Series proper, and to serve as well for intermediate vol* 
umes of the National Readers in large graded schools requiring more books than 
' one ordinary series wiU supply. 

Beauty. The most casual observer is at once impressed with the unparalleled 
mechanical beauty of the Independent Readers. The Publishers believe that the 
Rsthetic tastes of children may receive no small degree of cultivation frcm their 
very earliest school books, to say nothing of the importance of making study at* 
tractive by all such artificial aids that are legitimate. In accordance with this 
view, not less than $36,000 was expended in their preparation before publishing, 
with a result which entitles them to be considered ^^The Perfection of Common 
School Books." 

Selections. They contain, of course, none but entirely new selections. These 
are arranged accordhig to a strictly progressive and novel method of developing 
the elementary sounds in order in the lower numbers, and in aD, with a view to 
topics and general literary stylo. The mind is thus led in fixed channels to profi- 
ciency in every branch of good reading, and the evil results of * scattering ' as prac- 
tised by most school-book authors, avoided. 

The HlXLStrationS, as may be inferred from what has been said, are elegant 
beyond comparison. They are proftise in every number of the series from the 
lowest to the highest This is the only series published of which this is true. 

The Tjrpe is seml-phonetlc, the invention of Prof. Watson. By it every 
letter having more than one sound is clearly distinguished in all its yariations 
without in any way mutilating or disguising the normal form of the letter. 

SlOCUtiOn is taught by prefotory treatises of constantly advancing gradt and 
completeness in each volume, which are illustrated by wood-cuts in the lower 
books, and by black-board diagrams in the higher. Prof. Watson is the first to 
introduce Practical Illustrations and Black-board Diagrams for teaching this 
branch. 

Foot Notes on every page afford all the incidental instruction which the 

teacher is usually required to impart. Indices of words refer the pupil to the 

place of their first use and definition. The Biographies of Authors and others 
are in every sense excellent. 

Sconomy- Although the number of pages in each volume is fixed at the 
minimum, for the purpose recited above, the utmost amount of matter available 
without overcrowding is obtained in the space. The pages are much wider and 
larger than those of any competitor and contain twenty percent mora matter than 
any other series of the same type and number of pages. 

All the Qreat Features. Besides the above all the popular features of the 
national Readers are retained except the Word-Building system. The lattoi 
gives place to an entirely new method of progressive development, based npoQ 
eome of the best features of the Word System, Phonetici and Object Lessons. 
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The National Series of Standard School-Sooks. 

, NATIONAL READERS. 

ORIGINAL AND "INDEPENDENT" SERIES. 

SPXIOZMSN TSBTZXIEONZAZiSa 

From B. H. Habris, SupL Public SchooU, Hannibal, Mo. 
The National Series of Headers are now in nse in oar public schools, and I regard 
them th4 best that I have ever examined or used. 

From HoK. J. E. Jillson, Supt. qf Education, State of South Carolina. 
I have carefhlly exambied your new and beaatifhl Series of Readers known as 
*' The Independent Beaders,^^and do not hesitate to recommend it as the finest and 
most excellent ever presented to the public 

From D. N. Rook, See. of School Boards WWiamspprt. Pa. 
I would sa/ that Parker & Watson^s Series of Readers andBpellers giyc the best 
satisfiiction m onr schools of any Series of Readers and Spellers thathaTe erer been 
used. There is nothing published for which we would exchange them 
JPYom Pbof. H. Sbblb, New Brawnfde Academy , Texas. 
I recommend the National Readers for four good reasons : (1.) The printing, en- 
graving, and binding is excellent (2.) Thev contain choice selections from Enjmsh 
Literature. (3.) They inculcate good morals without any sectarian bias. (4.) They 
are truly NaUonal, because they leach pure patriotism and not sectional prejudice. 
From S. Findlbt, Supt. Akron Schodle, Ohio. 
We use no others, and have no desire to. Theygive entire satisfiiction. We like 
the fireshness and excellence of the selections. We like the biographical notes and 
the definitions at the foot of the pace. We also like the white paper and dear and 
beautifhl type. In short, we do not know where to look for books which would be 
so satisfiictory both to teachers and pupils. 

From Pbbs. Robbbt Allth, McKmdree CdUege^ JO. 
Since my connection with this coUege, we haye used in our preparatory depart- 
ment the Series of Readers known as me ** National Readers," compiled by Parker 
& Watson, and published by Messrs. A. S. Barnes & Ca They are exceUeM ; afford 
choice selections ; contain the right system of elocutionary instruction, and are 
well printed and bound so as to be serviceable as well as interesting. I can com- 
mend them as among the excellent means used by teachers to make their pupils 
proficient in that noblest of school arts. Good Reading. 

From W. T. Habeis, Supt. Publie Schools, St. Louis, Mo. 
I have to admire these excellent selections in prose and verse, and the careftil 
arrangement which places first what is easy of comprehension, and proceeds gradu. 
ally to what is dilllcult I find the lessons so arranged as to bring together differ- 
ent treatments of the same topic, thereby throwlngmuch light on the pupil^s path, 
and I doubt not adding greatly to his progress. The proper variety of snl^ects 
chosen, the concise treatise on elocution, me beautiftd typography and substimtial 
binding— all these I find still more admirable than in the former series of National 
Readers, which I considered models in these respects. 

From H. T. Phillips, Esq., of the Board qfFdueaHon. Atlanta, Oa. 
The Board of Education of ihis city have selected for use in the public schools 
of Atlanta the entire series of your Independent Readers, together with Steele^s 
(ihemiUstry and Philosophy. As a member of the Board, and of the Committee on 
Text-books, the subject of Readers was referred to me for examination. I gave a 
pretty thorough examination to ten (10) difilerent series of Readers, and in endea- 
voring to arrive at a decision upon the sole question of merit, and entirely inde- 
pendent of any extraneous influence, I very cordially recommended the Independent 
Series. This verdict was approved by the Committee and adopted by the Board. 

From Report (/Rbv. W. T. Bbaktlt, D.D., late Professor ofBeOes Lettres, Univer- 
sity of Georgia, on " Text-Books in Beading,^'' btfore the Teachers' Convention qf 
Georgia, May U, 1870. 
The National Series, by Parker A Watson, is deserving of its high reputation. 

The Primary Books are suited to the weakest capacity : whilst those more advanced 

supply instractlvo iUostiation on all that la needed to be known in connection with 

the art. 
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2%€ JVatloncU Series of Standard School-Sooks. 

WATSON'S CHILD'S SPELLER. 



TEE INDEPENDENT CHILD'S SFELLEB. . 

I>xdoe 3S Cents. 

This imiqoe book, published in 1872, is the ilret to be consistently printed ia 
imitation of writing ; that is, it teaches orthography as we use it It is for th^ 
smallest class of learners, who soon become funiliarixed with words by their forma, 
and learn to read writing while they speD. 

BXTBACT FROM THE FREFACB. 

Socoess in teaching English orthography is still exceptional, and it most so con- 
ttnne until the principles inyolTed are recognized in practice. Form is foremost: 
the eye and the hand most be trained to the formation of words ; and since spelling 
is a part of writing, the written form only should be used. The laws of mental 
association, also— especially those of resemblance, contrast, and contigoity in time 
and place— should receive sach recognition in the construction of the text-book as 
Shan insure, whether consciously or not, their appropriate use and legitimate re* 
suits. Hence, the spelling-book, properly arranged, is a necessity from the first ; 
and, though primers, readers, and dictionaries may serve as aids, it can have no 
competent kubstitute. 

Consistently with these views, the words used in the Independent Child's Speller 
have such original classifications and arrangements in columns— in reference to 
location, number of letters, Towel sounds, alphabetic equivalents, and consonant 
termination»--a8 exhibit most effectively their formation and pronunciation. The 
vocabulary is strictly confined to the simple and significant monosyllables in com- 
mon use. He who has mastered these may easily learn how to spell and pronouncs 
words of more than one syllable. 

The introduction is an illustrated alphabet in script, containing twenty-six pic- 
tures of objects, and their names, commencing both with capitals and small letters. 
Fart First embraces the words of one, two, and three letters ; Part Second, the 
words of four letters ; and Fart Third, other monosyllables. They are divided into 
short lists and arranged in columns, the vowels usually in line, so as to exhibit in- 
dividual characteristics And similarity of formation. The division of words into 
paragraphs is shown by figures in the columns. Each list is immediately followed 
by sentences for reading and writing, in which the same words are again presented 
with irregularities of form and sound. Association is thus employed, memory 
tested, and definitton most satisfiictorily taught 

Among the novel and valuable features of the lessons and exercises, probably the 
most prominent are their adaptedness for young children and their being printed in 
exact imitation of writing. The author believes that hands large enough to spin a 
top, drive a hoop, or catch a ball, are not too small to use a crayon, or a slate and 
pencil ; that the child's natural desire to draw and write should not be thwarted, 
but gratified, encouraged, and wisely directed ; and that since the written form is 
the one actually used in connection with spelling in after-life, the ey€ and the hand 
of the child should be trained to that form from the first He hopes that this litflo 
work, d<^i£nied to precede all other speUing-books and conflict with none, may 
satisfy the need so universally recognized of a fit introduction to orthography, p«» 
maaship, and ihiglish composition. 
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7%e JVationat Series of Standatni School-ISootM* 



The National Readers and Spellers. 

THEIR BEOOBD. 

These 1>ook8 have been adopted by the School Boards, or official anthoritj, of 
6ie foUowiog important States, cities, and towns^in most cases for ezdiuivc use 

Tbe State of Minneaota, The State of Texas. 

Tbe State of MiaaourL 

The State of Alabama* 

The State of North Carolina. 
The State of liooisianib 



New Tork. 



Ulinoia. 



Neir York City. 


Chicago. 


Brooklyn. 


Peoria. 


Bnl&lo. 


Alton. 


Albany. 




Bochester. 


Aurora. 


Troy. 


Galesbnrg. 
EockforC 
Bock Island. 


Syracose. 
Ehnira. 


Ac., Ac 


Ac., Ac 


Pennsylvania. 


Wisconsin. 


Beadinff. 
Lancaster. 


lOlwankee. 
Fond da Lac 


Erie. 


Oshkosh. 


Scranton. 


Janesville. 


CarUsle. 


Bacine. 


Carbondalo. 


Watertown. 


Westchester. 
Schnylkill Haven. 


Sheboygan. 
La Crosse. 
Waukesha. 


Williamsport 


Norrlstown. 


Kenosha. 


Bellefonte. 


Ac, <ftc. 


Wilkesbarre. 




Ac., Ac. 






Miohifcan. 


New Jersey. 


Orand Bapids. 


Newark. 


Eabmazoo. 


Jersey City. 


Adrian. 


Paterson. 


uackson. 


Trenton. 


MoLioe. 


Camden. 


Lansing. 


Kllzabeth. 


Acr,Ac 


New Bmnswick. 




Phillipsbnrg. 
Orange. 
Ac, Ac 


Ohio« 

Toledo. 




Sandusky. 
Conneaut 


Delaware. 


Wihnington. 


Chardon. 
Hudson. 


D. O. 


Canton. 


Salem. 


Washington. 


Ac, Ac 



Indiana. 
New Albany. 
Port Wayne. 
La&vette. 
Ifadlson. 

Dsport. 
tapolia. 

Iowa. 
Davenport 
Burlington. 
MuBcaune. 
Mount Pleasant. 
Ac. 

Nebraska. 
Brownsville. 
Lincoln. 

Ac. 

Oreson* 
Portland. 
Salem. 
Ac. 

Virginia. 
Bichmond. 
Norfolk. 
Petersburg. 
Lynchburg. 

Ac 

Sonth Carolinai 

Columbia. 

Charleston. 

Georgia. 
Savannah. 

Iiouisiana. 
New Orleans. 



Tenni 
Memphis 



XHe EduftUU m a l JBuUtHn records periodically all new points galasi. 
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The JV"ationai Se ries of Standard SehoolSooti. 

SCHOOL-ROOM CARDS. 



#•* 



Baade's Reading Case, • • •iio oo 

A fhune containing movable cardB« with arrangement for showing 
one sentence at a time, capable of 28,000 tranepoBitions. 

Eureka Alphabet Tablet *i 50 

Presents tba alphabet upon the Word Method System, by which the 
child will l,eani the alphabet la nine dayi^ and make no small progress in 
reading and spelling in the same time. 

National School Tablets, lo Nos. •s oo 

Embrace reading and conrersatlonal exerdses, oli()ect and moral lea- 
fons, form, color, Ae. A complete set of these large and elegantly illus- 
trated Cards will embellish tha iohool-room more than any other article 
offuniitaie. 

READING. 

Fowle's Bible Reader |i oo 

The narrative portions of the Bible, chronologically and topically ar> 
ranged, judiciouuy combined with selections from the Psalms, Proverbs, 
and other portions which inculcate important moral lessons or the great 
truths of Christianity. I'he embarrassment and difllcalty of reading the 
Bible itself, by course, as a cUss exercise, are obviated, and its use made 
lioasible, by this i 



North Carolina First Reader ^o 

North Carolina Second Reader 65 

North Carolina Third Reader ) oo 

Prepared expressly for the schools of this State, byC. H. THley, Super- 
intendent of Common Schools, and F. M. Hubbard, Professor of Litera- 
atore in the State University. 

Parker's Rhetorical Reader 1 oo 

Designed to familiarise Readers with the panses and other marks in 
generu^^use, and lead them to the practice of modulation and inflection of 
thevoioe. 

Introductory Lessons in Reading and Elo- 
cution 73 

Of similar character to the fbr^oing, for less advanced classes. 

High School Literature i so 

Admirable selections from a long list of the world*s best writers, for ex- 
erdse in reading, oratory, and composition. Speedies, dlalogoes, snil 
OModel letters represent the latter department, 
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S$0 qUESTIONS IS PHILOSOPHY, [397-398^ 

(1) 

IT -^ 2.35 = 7.234 = specific gravity. ^ 

(8) 
250 -r- 318 = .T86 = specific gravity of the alcohol. 

(9) 
14 — 8 = 6 = weight of water ; 13.25 — 8 = 5.25= weight 
of brandy ; 5.25 -^ 6 = .875 = specific gravity. 

(10) 
"2.837 X 1000 = 2837 oz. = 177 lb. 5 oz . 

(11) 
86.4 -^ 33 = 1.103 = specific gravity. 



mamotte's law. 

(1) 

IS.SIb. : 101b. :: 4^qt. : 3.49 qt. 

(2) 
8qt. t-aOqi, :: 151b. : 81.61b. 

(8) 

The density being directly proportional to the pressure, w» 

hare, 

151b. : 14.21b. : : 2.6 gr. : 2.46 gr. 

The density being diminished, the weight is diminished in 
the same proportion. 

(4) 
41 lb. : 25.1b. :: 1 : .6319. 
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JhE ]S/TIO|^/jL ^EI^IEg Of "F^EADERg. 



COMPLETE IN TWO INDEPENDENT PARTS. 



THE NATIONAL READERS. 



By PARKER A ^ATATSON. 



No. I 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6 



-National Primer, . . . 
— National First Reader,. 
— National Second Reader, 
— National Third Reader, 

-National Fourth Reader, 
— National Fifth Reader, 



&4pP'j /&mo, $o 25 

f28 pp,, femo, 38 

32^ pp,, femo, 63 

288 pp>, i2tno, 
4^2 pp., f2mo, 
800 pp., f2mo. 



I 00 

I 50 
I 88 



National Elementary Speller, . . . foo pp., fomo, 25 

National Pronouncing Speller, . . . f88 pp., t2mo, 50 

n. 
THE INDEPENDENT READERS. 

By J. MADISON WATSON. 

The Independent First Reader, 
The independent Second Reader, 
The Independent Third Reader, . 
The Independent Fourth Reader, . 
The independent Fifth Reader, . 
The Independent Sixth Reader, . 



80 pp., fOmo, 


25 


too pp., fOmo, 


50 


240 pp., fGmo, 


75 


264- PP*y f2fno. 


1 00 


336 pp., f2fno. 


1 25 


474 PP; f2mo. 


1 50 



25 



The Independent Child's Speller (Script), 80pp., fOmo, 

The Independent Youth's Speller (Script), 

The Independent Spelling Book, . . feo pp., femo, 25 



%* The Readers constitute two complete and entirely 
distinct series, either of "which is adequate to every 
want of the best schools. The Spellers may accompany 
eithev Series. 
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National Series of Standard Scho^lSookt. 

■ i ■ ■ . ■ , <t 

PAEKER & WATSON'S NATIONAL BEADEES. 



The eallent features of these works which have combined to render them ■! 
popular may be briefly recapitulated as follows : 

1. THE WOBD-BITILDINO 8TSTEM.— This famous progressive method fof 
young children originated and was copyrighted with these books. It constitute! 
• process with which the beginner with words of one letter is gradually intro- 
duced to additional lists formed li y prefl^dng or a£Sxing single letters, and is thus 
led almost insensibly to the masU^ry of the more difficult constructions. This it 
one of the most striking modem Improvements in methods of teaching. 

2. TBEATMENT OP PROinnJOIATION.— The wants of the youngest scholarfi 
fn this department are not overlooked. It may be said that from the first lesson 
the student by this method need never be at a loss for a prompt and accurate ren* 
dering of every word encountered. 

8. ABTIOULATION AISID OBTHOEPY are considered of primary importance. 

4. PITHOTITATIOH is inculcated by a series of interesting reading lessons, thf 
simple perusal of which suffices to fix its principles indelibly upon the mind. 

6. ELOOIJTIOH. Each of the higher Beaders (3d, 4th and 5th) contains elabo- 
rate, scholarly, and thoroughly practical treatises on elocution. This feature alone 
has secured for the series many of its warmest fHends. 

6. THE SELECTIONS are the crowning glory of the series. Without excep- 
tion it may be said that no volumes of the same size and character contain a col- 
lection so diversified, judicious, and artistic as this. It embraces the choicest 
gems of English literature, so arranged as to afibrd the reader ample exercise in 
every department of style. So acceptable has the taste of the authors in this de- 
partment proved, not only to the educational pubHc but to the reading communilT' 
at large, that thousands of copies of the Fourth and Fifth Beaders have found 
fheir way into public and private libraries throughout the country, where tiMy are 
Sn constant use as mannalfl of literature, for reference as weU as perusaL 

7. ABBAITG-EHENT. The exercises are so arranged as to present oonstanlij 
alternating practice in the different styles of composition, while observing a defi- 
nite plan of progression or gradation throughout the whole. In the higher booka 
the articles are placed in formal sections and classified topically, thus concentra- 
ting the interest and inculcating a principle of association likely to prove vain- 
Able in subsequent general reading. 

8. NOTES AND BIOG^BAPHIOAL SKETOHES. These are fbll and adequate 
to every want. The biographical sketches present in pleasing style the history 
of every author laid under contribution. 

9. ILLIJSTBATIONS. These are plentifhl, almost proftase, and of the highest 
character of art They are found in every volume of the series as &r as and isi- 
duding the Third Header. 

10. THE G-BADATION is perfect Each volume overlaps its companion pro- 
ceding or following in the series, so that the scholar, in passing firom one to an- 
other, is only conscious, by the presence of the new book, of the transition. 

11. THE PBIOE is reasonable. The National Beaders contain more mattef 
than any other series in the same number of volumes published. Considering 
their completeness and thoroughness they are much the cheapest in the market. 

12. BINDINQ-, By the use of a material and process known only to themselves, 
in common with all the publications of this house, the National Beaders are war- 
ranted to outlast any with which they may be compared-- the ratio of relative da* 
rabUlty being in their Ikvor as two to one. 

It 
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National Series of Standard School^Sooks. 

WATSON'S INDEPENDENT EEADEBS. 



This Serios is designed to meet & general demand for smaller and cheapet 
t>ook8 than the National Series proper, and to serve as well for intermediate vol* 
nmes of the National Readers in large graded schools requiring more books than 
' one ordinary series wlU supply. 

Bsauty. The most casual observer is at once impressed with the imparalleled 
mechanical beauty of the Independent Beaders. The Publishers believe that the 
esthetic tastes of children may receive no smaD degree of cultivation from their 
yery earliest school books, to say nothing of the importance of making study at* 
tractiye by all such artificial aids that are legitimate. In accordance with this 
Tiew, not less than $36,000 was expended in their preparation before publishing, 
with a result which entitles them to be considered " The Perfection of Common 
School Books." 

SdlectionS. They contain, of course, none but entirely new selections. These 
are arranged according to a strictly progressive and novel method of developing 
the elementary sounds in order in the lower numbers, and in aD, with a view to 
topics and general literary stylo. The mind is thus led in fixed channels to profi- 
ciency in every branch of good reading, and the evil results of * scattering ' as prac- 
tised by most school-book authors, avoided. 

Thd HlXLStrationS, as may be inferred ftom what has been said, are elegant 
beyond comparison. They are profhse in every number of the series from the 
lowest to the highest. This is the only series published of which this is true. 

Til© Tjrpe is seml-phonetlc, the invention of Prof. Watson. By it every 
letter having more than one sound is clearly distinguished in all its yariaHons 
without in any way mutilating or disguising the normal form of the letter. 

Elocution is taught by prefotory treatises of constantly advancing gradt and 
completeness in each volume, which are illustrated by wood-cuts in the lower 
books, and by black-board diagrams in the higher. Prof. Watson is the first to 
introduce Practical Illustrations and Black-board Diagrams for teaching this 
branch. 

Foot Notes on every page afford all the incidental instruction which the 

teacher is usually required to impart. Indices of words refer the pupil to the 

place of their first use and definition. The Biographies of Authors and others 
are in every sense excellent. 

Sconomy. Although the number of pages in each volume is fixed at the 
minimum, for the purpose recited above, the utmost amount of matter available 
without overcrowding is obtained in the space. The pages ore much wider and 
larger than those of any competitor and contain twenty per cent mora matter than 
any other series of the same type and number of pages. 

All the Qreat Feattires. Besides the above an the popular features of the 
national Readers are retained except the Word-Building system. The lattoi 
gives place to an entirely new method of progressive development, based upon 
tome of the best features of the Word System, Phonetics and Object Lessons. 
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The National Series of Standard Schoot^Sooks, 

NATIONAL READERS. 



ORIGINAL AND "INDEPENDENT" SERIES. 

SPBOZinSN TSBTZXIEONZAXaSa 

From D. H. Habeis, 8u.pL Public Schools^ Hannibal., Mo. 
The National Series of Readers are now in use in our public schoolSf and I regard 
them tli4 best that I have ever examined or used. 

JPYom How. J. K. Jillson, Supt. qf Education, JState qf South CaroUna. 
I have carefhlly examined your new and beautiftu Series of Readers known as 
*' The Independent Readers/^ and do not hesitate to recommend it as the finest and 
most excelfent ever presented to the public. 

From D. N. Rook. Sec. qf Sctuool Boards William8port.Fa. 
I would say that Parker & watson^s Series of Readers and Spellers giyc the best 
satisfiiction in our schools of any Series of Readers and Spellers that have ever been 
used. There is nothing published for which we would exchange them 
JPYom Pbof. H. SsBLBf New Braiwnfde Academy y Texat. 
I recommend the National Readers for four good reasons : (1.) The printing, en- 
graving, and binding is excellent (2.) They contain choice selections from Enelish 
Literature. (3.) They inculcate good morals without any sectarian bias. (4.) They 
are truly NaUonal, because they leach pure patriotism and not sectional prejudice. 
From S. Findlbt, Supt. Akron Schools^ Ohio. 
We use no others, and have no desire to. Theygive entire satisfaction. We like 
the fireshness and excellence of the selections. We like the biographical notes and 
the definitions at the foot of the pace. We also like the white paper and dear and 
beautifhl type. In short, we do not know where to look for books which would be 
BO satis&ctory both to teachers and pupils. 

From Pbbs. Robbbt Allth, McKendree OoUeffe, BL 
Since my connection with this college, we have used in our preparatory depart- 
ment the Series of Readers known as the "National Readers,** compiled by Parker 
& Watson, and published by Messrs. A. S. Barnes & Co. They are excetUiU ; afibrd 
choice selections ; contain the right system of elocutionaiy instruction, and are 
well printed and bound so as to be serviceable as well as interesting. I can com- 
mend them as among the excellent means used by teachers to make their pupils 
proficient in that noblest of school arts. Good Reading. 

From W. T. Habeis, Supt. Public Schools, St. Louis, Mo. 
I have to admire these excellent selections in prose and verse, and the careftil 
arrangement which places first what is easy of comprehension, and proceeds gradu- 
ally to what is dilllcult I find the lessons so arranged as to bring U^ther difibr- 



binding— all these I find still more admirable thui in ^e former series of National 
Readers, which I considered models in these respects. 

From H. T. Phillips, Esq., of the Board qf Education. Atlanta, Oa. 
The Board of Education of this city have selected for use in the public schools 
of Atlanta the entire series of your Independent Readers, tc^ther with Steele^s 
(ihemikjtry and Philosophy. As a member of the Board, and of the Committee on 
Text-books, the subject of Readers was referred to me for examination. I gave a 
pretty thorough examination to ten (10) difilerent series of Readers, and in endea- 
voring to arrive at a decision upon the sole question of merit, and entirely inde- 
pendent of any extraneous infiuence, I very cordially recommended the Independent 
Series. This verdict was approved by the Committee and adopted by the Board. 

From Report qfBxv. W. T. Bbaktlt, D.D., late Prqfessor of Belles Lettres, Univer- 
sity of Georgia, on " Text-Books in Beading,"^ btfore the Teacher^ Convention qf 
Georgia, May U, 1870. 
The National Series, by Parker A Watson, is deservins: of its high reputation. 

The Primary Books are suited to the weakest capacity : whilst those more advanced 

supply instructive illnstiatlon on all that la needed to be known in connection with 

the art. 
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2%€ JVatloncU Series of Standard School-Sooks, 

WATSON'S CHILD'S SPELLER. 



THE INSEFENDENT CHILD'S SFELLEB. 

I>xdoe 3S Cents. 

This unique book, publiehed in 1872, is the flret to be consistently printed ia 
Imitation of writing ; that is, it teaches orthography as we nse it It is for fh^ 
smallest class of learners, who soon become funiliarixed with words by their forma, 
and learn to read writing while they speD. 

EXTRACT FROM THE PREFACE. 

Suceess in teaching English orthography is still exceptional, and it most so con- 
ttnne nntil the principles involved are recognized in practice. Form is foremost: 
the eye and the hand mnst be trained to the formation of words ; and since spelling 
is a part of writing, the written form only should be nsed. The laws of mental 
association, also— especially those of resemblance, contrast, and contigoity in time 
and place— should receive snch recognition in the construction of the text-book as 
Shan insure, whether consciously or not, their appropriate use and legitimate re* 
suits. Hence, the spelling-book, properly arranged, is a necessity flrom the first ; 
and, though primers, readers, and dictionaries may serve as aids, it can have no 
competent substitute. 

Consistently with these views, the words used in the Independent Child's Speller 
have such original classifications and arrangements in columns— in reference to 
location, number of letters, vowel sounds, alphabetic equivalents, and consonant 
termination&— as exhibit most effectively their formation and pronunciation. The 
vocabulary is strictly confined to the simple and significant monosyllables in com- 
mon use. He who has mastered these may easily learn how to spell and pronouncs 
words of more than one syllable. 

The introduction is an illustrated alphabet in script, containing twenty-six pic- 
tures of objects, and their names, commencing both with capitals and small letters. 
Fart First embraces the words of one, two, and three letters ; Part Second, the 
words of four letters ; and Part Third, other monosyllables. They are divided into 
short lists and arranged in colnnme, the vowels usually in line, so as to exhibit in- 
dividual characteristics and similarity of formation. The division of words into 
paragraphs is shown by figures in the columns. Each list is immediately followed 
by sentences for reading and writing, in which the same words are again presented 
with irregularities of form and sound. Association is thus employed, memory 
tested, and definition most satisfactorily taught 

Among the novel and valuable features of the lessons and exercises, probably the 
most prominent are their adaptedness for young children and their being printed in 
exact imitation of writing. The author believes that hands large enough to spin a 
top, drive a hoop, or catch a ball, are not too small to use a crayon, or a slate and 
pencil ; that the child's natural desire to draw and write should not be thwarted, 
but gratified, encouraged, and wisely directed ; and that since the written form is 
the one actually used in connection with spelling in after-life, the ey€ and the hand 
of the child should be trained to that form from the first He hopes that this litflo 
work, dosi£nied to precede all other speUing-books and conflict with none, may 
satisfy the need so universally recognized of a fit introduction to orthography, y^» 
maaship, and ihiglish composition. 
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The National Readers and Spellers. 

THEIB B£OOBD. 

These IxwkB have been adopted by the School Boards, or official authoritj, of 
6ie foUowiog Important States, cities, and towns— in most cases for exclusive use 

The State of Minnesota* The State of Texas. 

The State of Missouri. 

The State of Alabama, 

The State of North Carolina^ 
The State of liooisianib 
Illinois. 



New Tork. 

N6«7 York City. 
Brooklyn. 
Boffiilo. 
Albany. 
Bochester. 
Troy. 
Syracase. 
SQmira. 
Ac., Ae. 

Pennsylvania. 

Lancasnir. 
Erie. 
Scranton. 
Carlisle. 
Carbondalo. 
Westchester. 
Schnylkill Hayen. 
Williamsport 
Norrlstown. 
Bellefonte. 
Wilkesbarre. 
&c., &c. 

New Jersey. 

Newark. 
Jersey City. 
Paterson. 
Trenton. 
Camden. 
Elizabeth. 
New Bmnswick. 
Phillipsburg. 
Oranc^e. 
£c., Ac 

Delaware. 
Wilmington. 

D. O. 

Washington. 



Chicago. 
Peoria. 
Alton. 
Springfield. 
Aurora. 
Galesburg. 
Bockfor£ 
Bock Island. 
Ac, Ac. 

Wisoonain. 
lOlwaukee. 
Fond du Lac. 
Oshkosh. 
Janesville. 
Bacine. 
Watertown. 
Sheboygan. 
La Crosse. 
Waukesha. 
Kenosha. 

Ac., <ftc. 

Miohifcaa* 
Orand Bapids. 
Kalamazoo. 
Adrian, 
oackson. 
MoLToe. 
Lansing. 

Ac., Ac. 

Ohio. 

Toledo. 
Sanduslcy. 
Conneaut. 
Chardon. 
Hudson. 
Canton. 
Salem. 
Ac., Ac 



Indiana. 
New Albany. 
Port Wayne. 
Lafiirette. 
Madison. 
Logansport. 
Indianapolis. 

Iowa. 

Davenport. 
Burlington. 
Muscatine. 
Mount Pleasant. 
Ac. 

Nebraska. 
Brownsville. 
Lincoln. 

Ac 

Oregon* 
Portland. 
Salem. 
Ac 

Virginia. 
Bichmond. 
Norfolk. 
Petersburg. 
Lynchburg. 

Ac 

Soath Caroliiuii 

Columbia. 

Charleston. 

Oeorgia. 
Savannah. 

liOuisiana. 
New Orleans. 



Tenni 
Memphis 



Tkm BduMHonal SuOsHn records periodically an new points galaei. 
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SCHOOL-ROOM CARDS. 



'♦•»• 



Baade's Reading Case, • • •♦^lo ^ 

A frame containing movable cards, with arrangement for showing 
one sentence at a time, capable of S8,000 transpositions. 

Eureka Alphabet Tablet *i 50 

Presents tha alphabet npon the Word Method S^rstem, by irhich the 
child will learn the alphabet ia nine days, and make no small progress in 
reading and speUing in the s " — 



National School Tablets, lo Nos. *8 oo 

Embrace reading and cooyersational exercises, object and moral les- 
sons, form, color, £c A ocmiplete set of these large and elegantly illus- 
trated Cards will embellish the sohool-room more than any other article 
offomitare. 



READING. 



Fowle's Bible Reader $100 

The narrative portions of the Bible, chronolc^cally and topically ar- 
ranged, Judicioauy combined with nelections from the Psalms, Proverbs, 
and other portions which inculcate important moral lessons or the great 
truths of Christianity. The embarrassment and difttcolty of reading the 
Bible itself, by course, as a dass exercise, are obviated, and its use made 
feasible, by tms means. 

North Carolina First Reader ^o 

North Carolina Second Reader 65 

North Carolina Third Reader ] 00 

Prepared expressly for the schools of this State, byC. H. TVIley, Super- 
intendent of Common Schools, and F. IL Hubbard, Professor of Litera- 
atore in the State University. 

Parker's Rhetorical Reader 1 oo 

Designed to familiarize Readers with the pauses and other marks in 

Sneral use, and lead them to the practice of modulation and inflection of 
e voice. 

Introductory Lessons in Reading and Elo- 
cution 75 

Of similar charaeter to the foregoing, for less advanced dassesi 

High School Literature i so 

Admirable selections from a long list of the world*s best writers, for ex- 
erelse in reading, oratory, and composition. Speedies, dialogues, and 
model letters represent the latter department. 
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ORTHOGRAPHY. 



SMITH'S SERIES 

BtippIiM ft BpeUer ttit every elats in graded schools, and oomyrisM tiM most oooh 
plote and excellent treatise on BngUsh Orthography and its compudon 
branches extant 

1. Smith's Little Speller f 20 

First Round in the Lbdder of Learning. 

2. Smith's Juvenile Deflner 46 

Lessons composed of familiar words grouped with referenee to similar 
signification or use, and correctly spelled, accented, and defined. 

3. Smith's Grammar-SchooI Speller .... 50 

Familiar words, grouped with reference to the sameness of sound of syl- 
lables differently spelled. Also definitions, complete rules for spelling aiid 
formation of derivatiyes, and exercises in false orthography. 

4 Smith's Speller and Deflner's Manual • 90 

A complete School JHeHonary containing 14,000 words, with rarlons 
other useful matter in the way of Rules and Exercises. 

5. Smith's Etymology— Small, 75; Complete . 1 26 

The first and only Etymology to recognize the Anglo-Saaon our motkm • 
iongus ; containing also full lists of derivatiyes from the Latin, Ored:, 
Ooelic, Swedish, Norman, Jbc, dee : being, in fact, a complete etymology 
of the language for schools. 

Sherwood's Writing Speller 15 

Sherwood's Speller and Definer 15 

Sherwood's Speller and Pronouncer . . . 15 

The Writing Speller consists of properly ruled and numbered blanks 
to receiye the words dictated by the teacher, with space for remarks and 
corrections. The other yolumes may be used for the dictation or ordinary 
class exercises. 

Price's English Speller *16 

A complete spelling-book for a!l grades, containing more matter tliaa 
** Webster,*" manufactured in superior style, and sold at a lower pries— 
consequently the cheapest speller extant 

Northend's Dictation Exercises ^ 

Embracing yaluable information on a thousand topics, eommunieated 
in such a manner as at once to relieye the exercise of spelling of Its usual 
tedium, and combine it with instruction of a general character calculated . 
to profit and amuse. 

Wright's Analytical Orthography .... 25 

'ms standard work Is popuUr, because it teaches the elementary ssunds 
in a plain and philosophical manner, and presents orthography and or- 
thoepy in an easy, uniform system of analyds or parsing 

Fowle's False Orthography 4a 

Exercises for correction. 

Page's Normal Chart ♦s 76 

The elementary sounds of the langosgo for ths sehool-rooBi wall& 
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ORTHOGRAPHY-Contlnued. 

Barber's Critical Writing Speller 20cts, 

" The Student's Own Hand-Book of Orthography, Definitione>. and Sentences, 
consisting of Written Bxercises in the Proper Spelling, Meaning, and XJb6 oI 
Words." (Published 1878.) This differs from Sherwood's and other Writing 
Spellers in its more comprehensiye character. Iti« blanks are adapted to writing 
whole sentences instead of detached words, with the proper divisions for number- 
ing, corrections, etc. Such aids as this, like Watson's Child's Speller and Sher- 
wood's Writing Speller, find their raiwn, cTitre in the postulate that the art of cor- 
rect spelling is dependent upon written, and not upon spoken language, for its ntil' 
ity, if not for ita very existence. Hence the indirectness of purely onu instraction. 



ETYMOLOGY. 



Smith's Complete Etymology, $1 25 

Smith's Condensed Etymology, 75 

Ckmtaining the Anglo-Saxon, French, Dutch. German, Welsh, Banish, Gothic. 
Swedish, Gaelic, Italiau, Latin, and Greek Roots, and the English words derived 
therefrom accurately spelled, accented, and defined. 

From HoK. Jno. G. McMTmr, kUe State auperirUendeat qf WUeonsin. 
I wish every teacher in the country had a copy of this work. 

From Psm. Wx . F. Phblpb, Mnn. State Normal. 

The book is superb— just what is needed in the department of etymology and 
spelling. 



F^rom Prof. C. H. Vebrhj., Pa. State Normal ScTiool. 

imith's) which we proci 
bss-room we have seen. 



The Etymology (Smith's) which we procured of yon we like much. It is the 
best work for the class- " 



From Hon. Edward Baixabd, Supt of Common Schools, State qf Maine. 
Hany a teacher who has turned his attention to the derivation of words has 
rejoiced in the helps iVimishedbv dictionaries and smaller ** hand-books," where 
his taste could be gratified, and the labors of patient students have been available 
to his own 'improvement A treatise on this subiect, called **A Complete Ety- 
mology of the English Language," contains very much information in a small space. 
The author, W. W . Smith, is evidently a lover of this branch of study, and has fhr- 
nished a manual of singular utility for its pur];)ose. 



DICTIONARY 



Tlie Topical Lexicon, i 75 

This work is a School Dictionary, an Etymology, a compilation of svnonymB, and 
i manual of general information. It diners from the ordinary lexicon in m 



a manual of general information. It differs from the ordinary lexicon in belsg 
arranged by topics instead of the letters of the alphabet, thus realizing the apparent 
paradox or a ** Readable Dictionary." An nnn0ually valuable school-book. 
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ENGLISH GRAMMAR. 



CLARK'S DIAGRAM SYSTEM. 



Clark's Beginner's Grammar, W 60 

(Pablished 1872.) The Begiimer*B Orammar contains Ulnstrated object-lessons 
of the moat attractive character, and is couched in langoage freed as mach as pos- 
sible from the dry technicalities of the science. Part I is adapted to yoongest 
scholars, and the whole forms a complete *' brief coarse ** in one volome. 

This work is designed to take the place of the same author's well-known ^' First 
Lessons," with all the improvements which sixteen years of additional experience 
and the criticisms of oar best teachers have san^sted. It is friller, whue mora 
simple, than its predecessor, more space being given to examples and exercises. 
The whole snbject is also more broadly treated. 

Clark's Normal Grammar, . i oo 

Pablished 1870, and designed to take the place of Prot Clark^s veteran '* Prac- 
tical" Grammar, thongh the latter is still ftimighed apon order. The Normal is 
ao entirelv new treatise. It is a ftill exposition of the system as described below, 
with all the most recent improvements. Some of its pecaliarities are— A happy 
blending of Stnthbsbs with Analyses ; thorough Criticisms of common errors 
in the ase of oar Language ; and important improvements in the Syntax of Sen- 
tences and of Phrases. 

Clark's Key to the Diagrams, i oo 

Clark's Analysis of the English Language, • ' 60 
Clark's Grammatical Chart, *3 75 

The theory and practice of teaching grammar in American schools is meeting 
with a thorough revolution Arom the use of this syBtem. While the old methods 
offer proficiency to the pupil only after much weary plodding and dull memorizing, 
this affords from the inception the advantage of practical (xaject Teaching^ address- 
ing the eye by means of illustrative figures ; ftimishes association to the m3mory, 
its most powerfal aid, and diverts the pupil by taxing his ingenuity. Teachers 
who are rising Clark^s Grammar uniformly testiQr that they and their pupils find it 
the most interesting study of the school course. 

Like all great ana radical improvements, the system naturally met at first with 
much unreasonable opposition. It has not only outlived the greater part of this 
opposition, but finds many of its warmest admirers among those who could not 
at first tolerate so radical an innovation. All it wants is an impartial trial to con- 
vince the most skeptical of its merit. No one who has fairly and intelligently 
tested it in the school-room has ever been known to go back to the old method. 
A great success is already established, and it is easy to prophecy that the day is 
not Ihr distant when it wHl be the onty system qf teaching English Orammar, As 
Ihe Ststbx is copyrighted, no other text-books can appropriate this obvious and 
great improvement. 



Welch's Analysis of the English Sentence; • i ^5 

Bemarkable for its new and simple classification, its method of treating conaeo* 
llfefl, its explanations of the idioms and constructive laws of the langnage, etc. 
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Clark's Diagram English Grammar. 

TESTIMONIALS. 
Frvn^ J. A. T. Dubn in, Principal Jhtlnimu R, C. Acadmty, Iowa. 

In my opinion, it is well calculated by its system of analysis to develop those ratlooal 
fiusulties which in the old svstems were rather left to derelop tbemseWes, while Ui« 
memory was overtaxed, and the pupils discouraged. 

From B. A. Ck>z, Sehool Commiadonsr^ Warren Connty^ Jllinoii. 

I have examined 160 teachers in the last year, and those having studied or Uught 
Clark's System have universally stood fifty per cent belter examinations than thost 
having studied other authors. 

From M. II. B. Buskst, Principal Maaonta JnBtitut€y Owrgetown^ TennesMe. 

I tmvelcd two years aransing myself in instructing (exclusively) Crrammar classes 
wiih Clark's system. The first class I instructed fifty davs, but found that this was' 
more time than was required to impart a theoretical knowledge of the sciencei 
During the two years thereafter I instructed classes only thirty days eacli. Invariably 
I proposed that unless I prraared my classes for a more thorough, minute, and accu- 
rate knowledge of English Grammar than that obtained from the ordinary books and 
In tbe ordinary way in from one to two vears, I would make no charge. I never 
failed in a solitary case to far exceed tbe hopes of my classes, and made money and 
character rapidly as an instructor. 

From A. B. Douglass, School CommtsstotMr, Delatoare County^ New Vork, 

I have never known a class pursue the study of it under a live teacher, that has not 
succeeded ; I have never known it to have an opponent in an educated teacher who 
had <Aorotij7/Uy investigated it; I bare never known an ignorant teacher to examine 
It : I have never known a teacher who has used it, to try any other. 

From J. A. Dodos, Teacher and Lecturer on Bnylieh Grammar^ Kentucijf. 

We are tempted to assert that it foretells the dawn of a brighter age to our mother- 
tongue. Both pupil and teacher can fare sumptuously upon its contents, however 
hig^y they may have prized Uie manuals into which they may have been iuiiUted, 
and by which their expressions have been moulded. 

From W. T. Chapman, Superintendent Public Schoole^ Wellington^ Ohio. . 

I regard Clark's System of GSrammar the l)est published. For teaching the analyst 
of tbe Engliph Language, it surpasses any I ever used. 

From F. S. Lton, Principal South Norwalk Union School, Oonnectiml, 

During ten years* experienoe in teaching, I have used six different authors on Uie 
•nbject of English Grammar. I am fully convinced that Clark's Grammar is better 
calculated to make thorough grammarians than any other that I have seen. 

From Catalooub or Rohskb*8 Commssoiai. Colueos, St. LotUa^ Jfiseouri. 

We do not hesitate to assert, without fear of sucoesbfui contradiction, that a better 
knowledge of the English language can be obtained by U^is system in six weeks tlian 
by tbe old methods in as many months. 

From A. Pickktt, Preeident of the State Teachenf Association^ Wieeonsin. 

A thorough experiment in the use of many approved anthoi*s upon the subject of 
Eng^sh Grammar has convinced me oi the superiority of Clark. When the pupil has 
sompleted the course, he is left upon a foundation of principle, and not upon the dto- 
?«m of the author. 

From Gbo. F. MoFabijutd. Prin, MeAlUeterviUe Academy, JvnkUa Co., Pcnn. 

At the first examination of public-school teachers by tlie county saperintendent, 
when one of our student teachers commenced analysing a sentence according to Clark, 
the superintendent listened in mute astonishraenc until he had finished, then asked 
what that meant, and finally, with a very knowing look, said such work wouldn't do 
bere, and asked the applicant to parse the sentence right, and gave the lowest eertifl< 
cates to all who barely mentioned Clark. Afterwards, I presented him with a copy, 
and the next fall he permitted it to be pardaUv used, while the tUiid o' last fall, hs 
openly coramended the system, and appointed throe of my best tGarhnir to explain it 
At the two institutes and one County Convention held since September. 

93t^ For further testimony of equal force, sea tbe Publishers* dpeda^ t^lreular, of 
«rmf«t Bombers of the fidocational BuUetin. 
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GEOGRAPHY. 



NATIONAL GEOGRAPHICAL SYSTEM. 



THE SERIES. 

I. Monteith*8 First Lessons in Geography, 
II. Monteith's New {Manual of Geography, 
III. McN ally's System of Geography, . 



INTEHMEDTATE OB ALTERNATE Y0LI7iaE8. 

I*. Montelth's Introduotion to Geography, .... 
2*. Montelth's Physical and Political Geography, . 



$ C5 
1 10 
200 


63 

1 88 



ACCESSORIES 

Monteith's Wall Maps (per set) *20 00 

Monteith's Manual of Map-Drawing (Allen's System) • 25 
Monteith's Map-Drawing and Object-Lessons, . . 75 
Monteith's Map-Drawing Scale, . . • • . *25 

1. PBAOTIOAL OBJECT TEAOHINa. The In&at scholar Is first introduced 
to a picture whence he may derive notions of the shape of the earth, the phenom- 
ena of day and night, the distribution of land and water, and the great natnnU 
diytsions, which mere words would &il entirely to convey to the untutored mind. 
Other pictures follow on the same plan, and the child's mind is called upon to grasp 
no idea without the aid of a pictorial illustration. Carried on to the higher 
books, this system culminates in Physical Geography, 'where such matten as 
climates, ocean currents, the winds, peculiarities of the earth's crust, clouds and . 
rain, are pictorially explained and rendered apparent to the most obtuse. The 
Illustrations wed for this purpose belong to the highest grade of art. 

3. OLEAB, BEAUTIFUL, AUD OORREOT MAPS. In the lower numbere the 
maps avoid unnecessary detail, while respectively progressive, and afibrding the 
pupil new matter for acquisition each time he approaches in the constantly en- 
larging circle the point of coincidence with previous lessons in the more ele- 
mentary books. In the Physical and Political Geography the maps embrace many 
new and striking features. One of the most effective of these is the new plan for 
displaying on each map the relative sizes of countries not represented, thus obvi. 
ating much confhslon which has arisen fh>m the necessity of preBenting maps in 
tae same atlas drawn on different scales. The maps of " McNally" have long been 
celebrated for their superior beauty and completeness. This is the only school- 
book in which the attempt to make a complete atlas also clear and distinct, ha* 
been successfal. The map coloring throughout the series is also noticeable. 
Delicate and subdued tints take the place of the startling glare of Inharmonious 
colors which too frequently in such treatises dazzle the eyes, distract the atten- 
tion, and serve to overwhelm the names of towns and the natural features of the 
landscape. 
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GEOGRAPHY-Continued. 

3, THE VAEIETY OP JIAP KXilKOISE. Starting each time from a different 
basis, the pnpil in many instances approaches the same fact no less than kiok 
Hmes^ thns Indelibly impressing it upon his memory. At the Eame time this sy»- 
tem is not allowed to become wearisome— the extent of exercise on each subject . 
being graduated by its relative importance or difficnlty of acqnisition. 

4. THE OHABAOTEB AHD ABRAHaEMEHT OF THE BESOBIFTIVE 
tEXT. The cream of the science has been carefully culled, unimportant mattei| 
rejected, elaboration avoided, and a brief and concise manner of presentation cu>' 
tivated. The orderly consideration of topics has contributed greatly to simplicity. 
Due attention is paid to the C&cts in history and astronomy which are inseparatly 
connected with, and important to the proper understanding of geography— and 
meh only are admitted on any terms. In a word, the National System teaches 
geography as a science, pure, simple, and exhaustive. 

6. ALWAYS UP TO THE TIMES. The authors of these books, editorially 
speaking, never eleen. No change occurs in the boundaries of countries, or of 
counties, no new discovery is made, or railroad built, that is not at once noted 
and recorded, and the next edition of each volume carries to every achool-room 
the new order of things. 

6. SITFEBIOS GtBADATION. This is the only series which Aimishes an avail- 
able volume for every possible class in graded schools. It is not contemplated 
that a pupil must necessarily go through every volume in Buccession to attain 
proficiency. On the contrary, two will suffice, but three are advised ; and if the 
course will admit, the whole series should be pursued. At all events, the books 
are at hand for selection, and every teacher, of every grade, can find among them 
one exactly tuited to his class. The best combination for those who wish to 
abridge the course consists of Nos. 1, 2, and 8, or where children are somewhat ad< 
vanced in other studies when they commence geography, Nos. 1*, 8, and 8. Wbero 
but iwo books are admissible, Nos. l^and 2*, or Nos. 2 and 8, are recommended. 

7. FOBH OF THE VOLUMES AHD MEGHAinGAL EXECUTION. The maps 

*nd text are no longer unnaturally divorced in accordance with the time-honored 

/ractice of making text-books on this subject as inconvenient and expensive as 

ossible. On the contrary, all map questions are to be found on the page opposite 

^e map itself, and each book is complete in one volume. The medianical execu- 
tion is unrivalled. Paper and printing are everything that could be desired, and 
the binding is— A. S. Barnes and Company's. 

8. MAF-DBAWnrG-. In 1809 the system of Map-Drawing devised by Professor 
Jebome Allen was secured exdusicely for this series. It derives its claim to 
originality and useAilness fixmi the introduction of a Jlxed unit qf fMOwrement 
applicable to every Map. The principles being so few, simple and comprehensive, 
the subject of Map-Drawing is relieved of all practical difficulty. (In Nos. 9, 2*, 
and 3, and published separately.) 

\ 

8 . AirALOCK)US OUTLINES. At the same time with Map-Drawing was also in- 
troduced (in No. 2), a new and ingenious variety of Object Lessons, consisting of a 
comparison of the ontUnet of countries with familiar objecte pictorlally represented. 
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GEOGRAPHY-Continued. 

MONTEITH'S COMPREHENSIVE GEOGRAPHY. 

' I»rioo ^1.60. 

This book (pablished 1872) is the fruit and condensation of all the author's expo> 
rience. It is not an old book revamped— not an addition to any series, bnt a hooh 
by itself; complete, Independent, comprehensive, yet simple, brief; cheap, an 
popular. A " series " in one volume, adequate to the entire common-school course 
It presents the following features, skiUfUlly interwoven— the student learning aft 
about one country at a time. 

XiOCAXi OXIOORAPBTy or the Use of Maps, of which the work con- 
tains ninety-eight distinct ones. Important features of the Haps are the coloring 
of States as objects, and the care taken not to overcrowd them with names of 
secondary importance. 

FBirSZC All OXK>ORAPHT, or the Natural Features of the Earth, 
illustrated by the original and striking Relief Map; being bird's-eye views or 
photographic pictures of the Earth's surfoce. 

DSSCRZFTXVfi OZSOORAPBTy inclnding the Physical ; with some 
account of Qovemments, and Baces, Animals, etc. 

BZBTORZCAXi OBOORAPHTy or a brief summary of the salient 
points of history, explaining the present distribution of nations, origin of geo- 
graphical names, etc * 

miEATBZUIIIATZCAIi GSOGZlAPBTy inclnding Astbonoxical, 
which describes the Earth's position and character among planets ; also the Zones, 
Parallels, etc. 

COnPARATZm OZKMUEIAPBTy or a system of analogy, con- 
necting new lessons with the previous ones. Comparative sizes and latitudes aro 
shown on the margin of each Map, and all countries are measured in the ^^ frame 
<^ Kanscuy 

TOPZCAXi OSOORAPBTy consisting of questions for review, and 
testing the student's general and specific knowledge of the subject, with sugges* 
tions for Geographical Compositions, 

ANCZSNT OBOORAPBT. a section devoted to this subject, with 
Maps, will be appreciated by teachers. It is seldom taught in our common schools, 
because it has heretofore required the purchase of a separate book. 

ORAPBZC OBOORAPaVy or Maf-Drawino by Allen's ''Unit of 
Measurement" system (now almost universally recognized as without a rival) I« 
introduced throughout the lessons, and not as an appendix. 

CONSTRUCTZVB OBOORAPB7, or Qlobe-Makino. With each 
book a set of Map Segments is fhmished, with which each student may make his 
own Globe by following the directions given. 

RAIXiROAD OBOORAPH7, with a grand Map Illustrating roatet 
of travel in the United States. 
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The National System of Geography, 

By Monteith & McNallt. 
its beoobd. 

These popular text-books hATe been adopted, by official anthorltj* for the school! 
of the following States, cities, and associations— in most cases for ezdosire and 
oniform nse. 



Calitoshia. 






o. 


Flobeda. 


MiSSOUBI. 




Ybbkoht. 


MnnixsoTA. 


Alabama. 




Iowa. 














Tbxas. 








MzssiisiPPi. 






CITIES. 




New York Citj. 


LooisYille. 




NashviUe. 


Portland. 


Brooklyn. 


Newark. 




Utica. 


Savannah. 


New Orleans. 


HUwankee. 






BuffiUo. 


Charleston. 




Trenton. 


Springfield. 


nichmond. 


Bochester. 




Norfolk. 


Wheeling. 


Jersey CUy. 


Mobile. 




Norwich. 


Toledo. 


Hartford. 


Byiacnse. 




Lockport 


Bridgeport. 


Worcester. 


Memphis. 




Dnbnqne. 


StPaoL 




ASSOCIATIONS. 





The Society of the Chbistiait Bbothebs, representing 40,000 pupils. 
The FitANCiscAif Bbothebs, 8,000 pnpils. 

AXEBICAN MXSSIONABT SOOIETT, S0,000 pUpllS. 



Monteith'sPhysical and Political Geography. 

This is the most recently published of the Geographical Series, and as might 
have been anticipated, was very warmly received. 

TESTIMONIAIiS IN BBIBV. 

The more I examine the better I am pleased.— J. T. Goobvow, laU Sc. ffupt Kan. 
Has no superior as a text-book.— B. J. Thoxpsoit, Supt. FWmofn Cb., Jflnn. 
Brlei; dear, suggestive, and admirably adapted.— B. Conakt, Prin, Vt. Normal, 
It is a gem of a book.— B. A. Stbono, £fupt. Public Schools^ Orand Rapidt^ Mich. 
The best adapted we have seen.— O. Fatillb, late State Supt, Iowa. 
A book that has long been needed.— A. J. Emeif ak, Supt. McHenry Co.^ lU. 
Prepared with labor, care, and well adapted.— C. B. llkuyn±Jiy8upt.Nmeburg^.T, 
The best Geography ever published.— J. Hutohisok, Prin. Bays'' Sch. Jaffersony La. 
I like it very much.- A. J. Cbaio, laJU Stdte Supt., Wisconsin. 
Cannot ii&il to awaken a new interest.— Vermont School Journal. [ OoU.^ Va. 

A new field cultivated with great success.- T. C. Johnson, Pre9.Sando^Maeon, 
Oontaint mora common sense than any other.— J. Anobab, Prin. Madison Acloma, 
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7'he JV^ationat Series of Standard School- :BooKrs. 

Monteith & McNally's National Geographies. 

OBITIOAI. OPINIONS. 

From R A, Adams, Member qf Board of Education^ New York. 

I have found, by examination of the Book of Supply of oar Board, thatconeid' 
csrably the largest number of any series now used in oar pablic schools is tb4 
National, by Monteith and McNally. 

Prom Bbo. Patbick, Chiqf Provincial of the Yost Uducational Society of Vu 
CmasTiAN Bbctheks in the United States. 

Having been convinced for some tiiae past that the series of Geographies i» 
use in onr schools were not giving satisfoction, and came far short of meeting- 
oar most reasonable expectations, I have felt it my imperative duty to examin* 
into this matter, and see if a remedy could not be found. 

Copies of the different Geographies published in this country have been placed 
at our command for examination. On account of other pressing duties we bav<t 
not been able to give as much time to the investigation of all these diflferent serin 
as we could have desired ; yet we have found enough to convince us that there are 
many others better than those we are now using; butwecheerfWlygive our most 
decided preference, above all others, to the National Series, by Monteith & MeNally. 

Their easy gradation, their thoroughly practical and independent character, 
their comprehensive completeness as a fhll and accurate system, the wise di?- 
orimination shown in the selection of the subject matter, the bcautiftil aud copious 
illustrations, the neat cut type, the general execution of the works, and otJier ex- 
ceUencieSf will commend them to the fiends <yt education everywhere. 

I^wn the "HoMB Monthly," NashvUUy Tenn. 
MoNTEiTH^s AND McNAUiT's Geoobafhies.— Geography is so closely con- 
nected with Astronomy, History, Ethnology, and Geology, that it is diflScult to 
define its limits in the construction of a text-book. If the author confines himself 
strictly to a description of the earth^s surfiEice, his book will be dry, meager, and 
miintelligible to a child. If; on the other hand, he attempts to give information 
on the cognate sciences, he enters a boundless field, and may wander too ikr. It 
veems to us that the anttiors of the series before us have hit on the happy medium 
between too much and too little. The First Lessons, by applying the system of 
object-teaching, renders the subject so attractive that a child, just able to read, 
may become deeply interested in it. The second book of the course enlarges tho 
view, but still keeps to the maps and simple descriptions. Then, in the third 
book, we have Geography combined with History and Astronomy. A general 
view of tile solar system is presented, so that the pupil may understand the 
earth^s position on the map of the heavens. The first part of the fourth book 
treats of Physical Geography, and contains a vast amount of knowledge com- 
pressed into a small space. It is made bright and attractive by beautifhl pictures 
and suggestive illnstrations, on the principle of object-teaching. The maps in 
the second x>art of this volume are remarkably clear, and the map exercises arc 
topious and judicious. In the fifth and last volume of the series, the whole sub- 
ject is reviewed and systematized. This is strictly a Geography. Its maps are 
beautifhily engraved and clearly printed. The map exercises are fWl and com- 
prehensive. In all these books the maps, questions and descriptions are given in- 
the same volume. In roost geogniphies there are too many details and minute 
descriptions— more than aiiy child out of purgatory ought to be required to Iram. 
The power of memory is overstrained ; there is conftislon— no clearly defined idea 
is forjned in tlie child*8 mind. But in these books, in brief, pointed description?, 
and constant nse of bright, accurate maps, the whole subject is photographed en 
the mind. IQ 
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The JVaiional Series of Statidard School- Sooks. 

MATHEMATICS. 



DAVIES' NATIONAL COURSE. 



ARITHMETIC. 

ELATXD. 

1. Davies' Primary Arithmetic, $ 25 $ 83 

2. Davies' Intelieotual Arithmetic, 40 48 

3. Davies' Elements of Written Arithmetic, . . , . 50 60 

4. Davies' Practical Arithmetic, 90 1 00 

Key to Practical Arithmetic, 90 

5. Davies' University Arithmetic, 140 150 

Key to University Arithmetic, *1 40 

ALaEBRA. 

1. Davies' New Elementary Algebra, ♦! 25 1 85 

Key to Elementary Algebra, . . . *1 25 

2. Davies' University Algebra, 1 50 1 60 

Key to University Algebra, *1 50 

3. Davies' New Bourdon's Algebra, 2 25 2 38 

Key to Bourdon's Algebra, *2 25 

GEOMETRY. 

1. Davies' Elementary Geometry and Trigonometry, 1 40 1 50 

2. Davies' Legendre's Geometry, * « ?^ \^1 

3. Davies' Analytical Geometry and Calculus, ... 2 50 ^63 

4. Davies' Descriptive Geometry, 2 75 2 88 

5. Davies' New Calculus, ^ ^ 

MENSURATION. 

1. Davies' Practical Mathematics and Mensuration, . 1 50 1 60 

2. Davies' Elements of Surveying, ^50 2 68 

3. Davies' Shades, Shadows, and Perspective,. . . 3 75 8 88 

MATHEMATICAL SCIENCE^. 

Davies' Grammar of Arithmetic, * ^ 

Davies' Outlines of Mathematical Science, . . • • • • • J ^ 
Davies' Nature and Utility of Mattematlcs, 8vo, *2 00, 12mo, *l 50 

Davies' Metric System, / ' ' »J ^ 

Davies & Peclc's Dictionary of Mathematics, ^^ 

Davies' Foundations Mathematical Science, 
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JVaiion^l Series of Standard School- £ooJts* 

DAVIES' NATIONAL OOUESE of MATHEMATICS, 

ITS RECORD. 

In datmlng for fhis series the first place among American textrbook^, of what 
tver clasSf the Publishers appeal to the magnificent record which its yolumel 
have earned daring the thirty-five years of Dr. Charles Dayies* mathematical 
labors. The unremitting exertions of a life-time liave placed tJie modern series oi 
the same proud eminence among competitors that each of its predecessors hal 
successively ei^oyed in a course of constantly improved editions, now rounded U 
their perfect fruition— for it seems almost tliat this science is susceptible of no 
fkirther demonstration. 

During the period alluded to, many authors and editors in this department imve 
started into public notice, and by borrowing ideas and processes original with Dr. 
Davies, have enjoyed a brief i opularity, but are now almost unknown. Many of 
the series of to-day, built upon a similar basis, and described as ^* modern bo(^8,'* 
are destined to a similar fote ; while the most far-seeing eye will find it difficult to 
fix the time, on the baeis of any data afforded by their past Idrtory, when these 
books will cease to increase anil prosper, and fix a still firmer htld on the aflfection 
of every educated American. • 

On& cause of this unparalleled popularity is found in the fact that the enterprise 
of the author did not cease with the original completici of his books. Always a 
practical teacher, he has incorporated in his text-books from tim'e to time the ad- 
vantages of every improvement in methods of teaching, and every advance in 
science. During all the years in which he has been laboring, ho cocetantly sub- 
mitted his own theories and those of others to the practical lest of the cla^s-room 
—approving, rejecting, or modifying them as the experience thus obtained might 
suggest. In this way he has been able to produce an almost perfect series of 
dass-books, in which every department of mathematics has received minute and 
exhaustive attention. 

Nor ha& he yet retired ft"om the field. StUl in the prime of life, and enjoying a 
ripe experience which no other living mathematician or teacher can emulate. Lis 
pen is ever ready to carry on the good work, as the progress of science may dc 
mand. Witness his recent exposition of tbo *' Metric System," which received 
the official endorsement of Congress, by its Committee on Uniform Weights and 
Measures. ' 

Davtbs* System is the acknowlbdgbd Natiokal Staitdaisd roB thb 
UniTED States, for the following reasons :— 

1st. It is the basis of Instruction in the great national schools at West Point 
and Annapolis. 

2d. It has received the qv<isi endorsement of the National Congress. 

3d. It is exclusively used in the public schools of the National CapitsL 

4th. The officials of the Oovemment use it as authority in all cases involving 
mathematical questions. 

5th. Our great soldiers and sailors commanding the national armies snd navies 
were educated in this system. So have been a majority of eminent scientists in 
this country. AH these refer to '* Dalies " as authority. 

0th. A larger number of American citizens have received their education ft-onj 
this than from any other series. 

7th. The series has a larger circulation throughout the whole country than any 
Other, being extensively need in every State in the Unkm, 
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jyatio7ial Series o/ 6'ia?idard SchoolSooks. 

Davies' National Course of Mathematics. 

TESTIMONIALS. 

From L. Yak Bokkblbk, 8UiU Sigterintendent Public Instruction^ Maryland. 

The (series of Arithmetice edited by Prot Davies, and pabliehed by your Ann, 
^aye been used for many years in the schools of several counties, and the city of 
Baltimore, and have been approved by teachers and commissioners. 

Under the law of 1865, establishinff a uniform system of Free Public Schools, 
these Arithmetics were unanimous^ adopted by the State Board of Education, 
after a carethl examination, and are now used in all the Public Schools of Mary- 
land. 

These fiicts evidence the high opinion entertained by the School Anthoritiei el 
the value of the series fheoreacauy and practically. 

From noRAOB Websteb, President cf the CoUege cf New York. 
The undersigned has examined, with care and thought, several volumes of Da- 
vies* Mathematics, and is of the opinion thai, as a whole, H is the most complete 
and best course lor Academic and Cottegiate instruction, with which he is ac- 
quainted. 

From Dayid N. Camp, Staie Superintendent qf Common SehooHs^ Connecticut, 
I have examined Davies* Series of Arithmetics with some care. The language 

is clear and precise ; each principle Is thoroughly analyzed, and the whole so ar. 

ranged as to facilitate the work of instruction. Having observed the satisfhction 

and success with wliich the different books have \ysea. used by eminent teachers, 

it gives me pleasure to commend them to others. 

From J, O. "Wilson, Cliairman Committee on Text-Books^ Washington^ D. C, 
I consider Davie3* Arithmetics decidedly superior to any other series, and in 
this opinion I am sustained, I believe, by the entire Board of Education and Corps 
of Teachers In this city, where they have been used for several years past. 

From JoHK L. Caufbell, Professor qf Mathematics^ Wabash CoUege^ Indiana, 
A proper combination of abstract reasoning and practical illustration is the 
chief excellence in Prof. Davies* ^lathematicai works. I prefer his Arithmetics, 
Algebras, Geometry and Trigonometry to all others now in nse, and cordially re- 
commend them to all who desire the advancement of sound learning. 

From Majob J. H. "Whittlbset, Oovemment Inspector cf MUitary Scfux)l8. 

Be assured, I regard the works of Prof. Davies, with which I am acquainted, as 
by far the best text-books in print oa the subjects which they treat. I shall cer- 
tainly encourage their adoption wherever a word from me may be of any avail. 

From T. McC. Ballantine, Prcf. Hathem/stics Cumberland CoUege^ Keniuckjf, 
1 have long taught Prof. Davies* Course of lifathematics, and I continue to like 
iheir workhig. 

i!V(M» JoHK McLean Bell, B. A., Prin. qf Lower Canada CoUege. 
I hnre used Davies* Arithmetical and Mathematical Series as text-books in th« 
schools under my charge for the last six years. These I have found of great effl- 
cacy in exciting, Invigorating, and concentrating the intellectual faculties of tho 



Sa^ treatise serves as an introduction to the next higher, by tho similarity of 
Its reasonings and methods; and the student is carried forward, by easy and 
gradual steps, over tho whole field cf mathematical inquiry, r.nd that, too, in a 
shatter time than ii usually occupied ia mastering a single department. I sincere- 
ly and heartily recommend them to the attention of my fellow-teachers in Canada. 

From D. W. Steele, Prin, Philekoian Academy, Cold Springs, Texas, 
I have used Davies* Arithmetics till I know them nearly by heart A better 
jeries of school-books never were published. I have recommended them until 
ihej are now used in all this region of country. 



A lar^e mass of similar ** Opinions *' may be obtained by addressing tho pub 
Ushers 7or special circular for i)avle8* Mathematics. New recommendatioos ar# 
r^ablished in current numbers of the Mhtcational BuUetin. 
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77^e J)rational Series c/ Standard School- !Books. 

MATHEMATICS-Contlnued. 

ARITHMETICAL EXAMPLES. 
Reuck's Examples in Denominate Numbers % no 
Reuck's Examples in Arithmetic i oo 

These rolamea diffel from the ordinary arithmetic in their peenliarly 
jmiefiool character. They are composed mainly of examples, and afford 
the most severe and thorough discipline for the mind. While a book 
which should contain a complete treatise of theory and practice would bo 
too cumbersome for erery^ay use, the insufficiency otfractieal ezampiea 
has been a sonroe of complaint 

HiaHER MATHEMATICS. 

Church's Elements of Calculus 2 50 

Church's Analytical Geometry 2 so 

Church's Descriptive Geometry, with Shades, 

Shadows, and Perspective 4 00 

These yolumes constitute the ** West Point Course** in their Mvend 
departments. 

Courtenay's Elements of Calculus 3 oo 

A work especially popular at the SouA. 

Hackley's Trigonometry 2 50 

With applications to navigation and surveying, nautical and praeUeal 
geometry and geodesy. 

Peck's Analytical Geometry 1 75 

Peck's Practical Calculus 1 75 

APPLIED MATHEMATICS. 

Peck's Ganot's Popular Physics 1 75 

Peck's Elements of Mechanics 2 00 

Peck's Practical Calculus ..17? 

Prof. "W . Q. Peck, of Columbia CoUege, has designed the first of these works fo 
the ordinary wants of schools in the department of Natural Philosophy. Th« 
work enjoys a high reputation. 

The Mechanics and Calculus are the briefest treatises on those subjects now 
(mblished. Their methods are purely practical, and unembarrassed by the detaik 
which rather confhse than simplify science. 

SLATED ARITHMETICS. 

This consists of the application of an artificially slated surfitce to the inner cover 
of a book, with flap of the same opening outward, so that t^tudents may refer ta 
the book and use uie slate at one and the same time, and as though the slate wer« 
detached. When folded up, the slate preserves examples and memoranda til! 
needed. The material used is as durable as the stone slate. The additional cost 
of books thus improTcd is trifling. 
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2^ JVaiionai Series of Standard School'IBooks. 

HISTORY. 



Honteith's Youth's History, $75 

A History of the United States for beginners. It is arranged upon th« 
eateolieticiu plan, with illastratiye maps and engrayings, reyievr qaestiona, 
dates in parentheses (that their stady may be optional with the younger 
class of learners), and interesting Biographical Sketches of all person* 
who liaye been prominently identified with the history of our country. 

Willard's United Slates, School edition, ... i 40 

Do. do. University edition, . 2 25 

The plan of this standard work Is chronologically exhibited in front of 
the title-page ; the Maps and Sketches are found useful assistants to the 
memory^ and dates, usually so difllcult to remember, are so systematically 
arranged as in a great d^ree to obviate the difhcnlty. Candor, impar- 
tiality, and accuracy, are the distinguishing features of the narratiye 
portion. 

Willard's Universal History, .... . 2 25 

The most valuable features of the *' United States" am reproduced id 
this. The peculiarities of the work are its great conciseness and the 
pTominenoe given to the chronoto^cal order of eventa The margin 
marks each successive era with great distinctness, so that the pupil re- 
tains not only the event but its time, and thus fixes the order of history 
firmly and usefully in bis mind. Mrs. Willard's books are constantly 
revised, and at all times written up to embrace important historical 
events of recent date. 

Berard's History of England, 1 75 

By an authoress well known for the succeRs of her TTIrttory of the United 
States. The social life of the English people is felicitously interwovo.n, 
as in fiMt, with the civil and military transactions of tiio realm. 

Ricord's History of Rome 1 75 

Possesses the charm of an attractive romance. The Fables with which 
this history abounds are introduced in such a way as not to deceive the 
inexperienced, while adding materially to the value of the work as a reli- 
able index to the character and institutions, as well as the histor; of the 
Soman people. 

Hanna's Bible History, 1 25 

The only compendium of Bible narrative which affords a eonneeted and 
chronological view of the important events there recorded, divested ef all 
sup^uous detidL 

Summary of History, Complete 60 

American History, $0 40. French and Eng. Hist. 35 

A well proportioned outline of leading events, condensing the substance of the 
more extensive text-book in common use into a series of statements so brief, that 
every word may be committed to memory, and yet so eompreheosiye that it 
presents an accurate though general view of the whole continuous life of n -* 



Marsh's Ecclesiastical History, 2 oo 

Questions to ditto, • • •. 75 

Affording the History of the Church In all ages, with accounts of the 
pi^an world during Biblical periods, and the character, rise, and progress 
iA all Religions, as well as the various sects of the worshipers of Christ. 
The work Is entirely non-sectarian, though strictly catbolic. 

Mill's History of the Jews, i 75 
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2^ National Seriet of St anaard ScUoot-Soo/ks. 

HISTORY-Continucd. 

BARNES' ONE-TERM HISTORY. 
A Brief History of the United States, • . $1 so 

This is probably the most obiginal school-book published for many yean, 
in any department. A few of its claims are the following: 

1. Brevity.— The text is complete for Grammar School or intermediate 
dasses, in 390 12mo pages, large type. It may readily be completed, if desired, in 
onetermof Btady. 

2. Comprehensiveness.— Though so brief; this book contains the pith of aL 
the wearying contents of the lai^er manuals, and a great deal more than the mem- 
ory asnafiy retains from the latter. 

3. Interest has been a prime consideration. Small books have heretofore 
been bare, flill of dry statistics, Qnattractive. This one is charmingly written, 
replete with anecdote, and brilliant with iUostration. 

4. Proportion of Events.— it is remarkable for the discrimination with 
which the different portions of our history are presented according to their im- 
portance. Thas the older works being already large books when the civil war 
took place, give it less space than that accorded to the Bevolation. 

5. Arrangement.— In six epochs, entitled respectively. Discovery and Settle- 
ment the Colonies, the Revelation, Growth of States, the Civil War, and Current 
Events. 

6. Catch Words.— Bach paragraph is preceded by its leading thought in 
prominent type, standing in the student^s mind for the whole paragraph. 

7. Key NotaS.- Analogous with this is the idea of grouping battles, etc., 
about some central event, which relieves the sameness so common in such de- 
scriptions, and renders each distinct by some striking peculiarity of its own. 

8. Foot UoteS.— These are crowded with interesting matter that is not 
strictly a part of history proper. They may be learned or not, at pleasure. They 
are certain in any event to be read. 

9. Biographies of all the leading characters are given in ftill in foot-notes. 

10. Haps.— Elegant and distiiict Haps from engravings on copper-plate, and 
beautifully colored, precede each epoch, and contain all the places named. 

11. Questions are at the back of the book,' to compel a more independent use 
r f the text. Both text and questions are bo worded that the pupil must give in- 
I slligent answers in his owi; wobdb. ^' Yes ^' and *' No " wiD not do. 

12. Historical EecreationS.— These are additional questions to test the stu- 
dent's knowledge, in review, as: "What trees are celebrated in our history?*' 
" When did a fog save our army ? " " What Presidents died in ofllce y " " When 
was the Mississippi our western boundary t " " Who said, ' I would rather be 
right than President?'" etc. 

13. Tha Illustrations, about seventy in number, are the work of our best 
artists and engravers, produced at great expense. They are vivid and intere«t- 
ing, and most^ upon subjects never before illustrated in a school-book. 

14. Datas.— Only the leading dates are given in the text, and these are so 
associated as to assist the memory, but at the head of each page is the date of the 
event first mentioned, and at the rlose of each epoch a summary of events and dates. 

15. The Philosonhy of History is studiously exhibited— the causes and 
effects of events being distinctly traced and their interconnection shown. 

16. Impartiality. — All sectional, partisan, or denominational views are 
avoided. Facts are stated after a carerol comparison of all authorities without 
the least prejudice or ftivor. 

17. Index.— A verbal tndex at the close of the book perfects it as a work of 
reference. 

It will be observed that the above are all particulars Im which School Histories 
have been signiJly defective, or altogether wanting. Many other claims to avor 
H shares in common with its predecessors. 
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The JVattonat Series of Stcmdard SchootSooks. 

BAENES' BEIEF UNITED STATES HISTOEY. 

Already prescribed under authority of law for exdative and uniform uee in Ihe 
public cKshools of two states— Texas and Arkansas. Also adopted for hukdbeos 
of important cities and TowNs—among which we name Brooklyn, N.Y. ; Jersey 
City, N.J. ; Scranton, Pa. ; Wilmington, Del. : Portland, Me. ; Spring^eld, Mass. ; 
Louisville. Ky. ; Vicksburg, Miss. ; Madison, Wis. ; Rochester, Minn.; Macon, Mo.; 

fipringfleld, 111., etc. ^___ 

BdXIEB TXISTZnONZAXiS. 
From HoH. J. M. MoELenzib, Bupt. Pub. Inst, Nebraska. 

I hare examined your ** Brief History of the United States,'' and like it real well; 
and were I teaching a graded school, I think I should ut»e it as a text-book. 

From Hon. H. B. Wilsoh, 8upt. Pub. Inst., Minnesota. 
I haye read with much interest the '* One-Term History of the United States." I 
am much pleased with it. In mv judgment, it contains all of the United States his- 
tory that the minority of pupils in our common schools can spare time to study. 

From Pbbs. Edward Bbooks, MiUersviUe State Normal School^ Pa. 
It is a work that will be a Ibvorite with teachers and pupils. Its scope and style 
especially adapt it for use in our public schools. I cordially commend it to teachers 
desiring to introduce an interesting and practical text-book upon this subject. 

From Prep. Barker, Buffalo State Normal Sdiool. N. T. 
In the copy of your " Brief History," oefore me, the important items to be learned 
in history seem most ingeniously brought out and kept in the foreground. These 
items arc tim>e, persons, places, and events. It has the appearance of an exceedingly 
fresh and systematic work. I tliink I shaU put it into my classes. 

From Prof. Wm. F. Allen, State Univ. qf Wisconsin, 
I tbink the author of the new '■'■ Brief History of the United States " has been very 
successftil in combining brevity with sufficient ftillness and interest PttrUcularly, 
he has avoided the excessive number of names and dates that most histories con- 
tain. Two features tluit I like very much are the anferff*es at the foot of the page 
and the " Historical Recreations " in the Appendix, 'i L^ latter, I think, is quite a 
new feature, and the other is very well executed. 

From S. G. Wright, Assist.-Supt. Pub. Inst., Kansas. 
It is with extreme pleasure we submit our recommendation of the ** Brief History 
of the United States." It meets the needs of young and older children, combining 
concision with perspicuity, and if "brevity is the soul of wit," this ** Brief His- 
tory" contains not only that well-chosen ingredient, but wisdom sufficient to en- 
li^nten those students who are wearily longing for a *' new departure " from certain 
old and uninteresting presentations of fossilized writers. We congratulate a pro- 
gressive public upon a progressive book. 

From Hon. Newton Batexan, Supt. Pub. Inst., Illinois. 

Barnes* One-Term History of the United States is an exceediugly attractive and 
spirited little book. Its claim to several new and valuable features seems well 
founded. Under the form of six well-defined Epochs, the History of the United 
States is traced tersely, yet pithily, from the earliest times to the present day. A 
good map precedes each epoch, wnereby the history and eeography of the period 
may be studied together, (u they always should be. The syllabus of each paragraph 
is made to stand in such bold relies by the use of large, heavv type, as to be o( 
much mnemonic value to the student. The book is written in a sprij^hlly and 
piquant style, the interest never flagging from beginning to end— a rare and difficult 
achievement in works of tliis kind. 

From the " Chicago Schoolmaster^'' {Editorial). 

A thorough examination of Barnes* Brief History of the United States brings the 
examiner to the conclusion that it is a superior book in almost every respect. The 
book is neat in form, and of good material. The type is clear, large, and distinct. 
Th3 facts and dates are correct The arrangement of topics is just tne thing needed 
in a history text-book. By this arrangement the pupil can see at once what he is 
expected to do. Thct topics are well selected, embracing the leading ideas or prin- 
cipal events of American history. . . . Toe book as a whole is much superior 
to any I have examined. So much do I think this, that I have ordered it for my 
chiss, and shall use it in my school. (Signed) B. W. Baker. 

Baker's Brief History of Texas, >i 25 
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77^ J>rational Series of Standard SchoolSooks. 

PENMANSHIP. 

Beers' System of Progressive Penmanship. 

Per dozen $1 68 

This " round hand ^ system of Penmanship in twelve nnmbers, eom- 
mends itself by its simplicity and thoroaghness. The first four numbers 
are primary boolc& Nos. to 7, advanced books for boys. Noo. 8 to 10, 
advanced books for girls. Noo. 11 and 12, ornamental penmanship. 
These books are printed from steel plates (engraved by McLees), and are 
nnezcolled in mechanical execution. Large quantities are annually sold. 

Beers' Slated Copy Slips, per set .... . *50 

All beginners should practice, for a few weeks, slate exercises, fkmillar- 
ising them with the form of the letters, the motions of the hand and arm, 
&c., Ac These copy slips, 82 in number, supply all the copies found In a 
complete seiles of writing-books, at a trifling cost. 

Payson,Dunton&Scribner's Copy-B'ks.Pcioztl 80 

The National System of Penmanship, in three distinct series— (1) Com- 
mon School Series, comprising the first six numbers ; (2) Business Series, 
Nos. 8, 11, and 12 ; (3) Ladies' Series, Nos. 7, 9, and 10. 

Fulton & Eastman's Chirographic Charts/3 75 

To embellish the school room walls, and ftamish dass exercise in the 
elements of Penmanship. 

Payson's Copy-Book Cover, per hundred .*4 oo 

Protects every page except the one in use, and ftimishes ** lines** with proper 
slope for the penman, under. Patented. 

National Steel Pens, Card with all kinds . . . *16 

Pronounced by competent Judges the perfection of American-made pe^ and 
superior to any foreign article. 
SCHOOL SERIES. 
School Pen, per gross, . .$ 60 
Academic Pen, do . . 63 
Fine Pointed Pen, per gross TO 

POPCLXR SERIES. 

Capitol Pen, j>- r gross, . . 1 00 

do do pr. boxof 2doz. 25 

Bnllion Pe>» (imit. gold) pr. gr. 76 

Ladies' Pen do 63 

Stimpson's Scientific Steel Pen, per gross .*2 oo 

One forward and two backward arches, ensuring great strength, well- 
balanced elasticity, evenness of point, and smoothness of execution. (>ne 
gross in twelTe contains a Sdentific Gold Pen. 

Stimpson's Ink-Retaining Holder, per doz. .^2 oo 

A simple apparatus, whic^ does not get out of order, withholds at a 
single dip as much ink as the pen would otherwise realize from a dozen 
trips to the inkstand, which it supplies with moderate and easy flow. 

Stimpson's Gold Pen, «3 oo; with Ink Retainer*^ 60 
Stimpson's Penman's Card, * 50 

One dozen Steel Pens (assorted points) and Patent Ink-retaining Pen 
holder. 
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Index Pen, per gross . . • 75 
BUSINESS SERIES. 



Albata Pen, per gross, . . 


40 


Bank Pen, do . . 


10 


Empire Pen, do . . 


70 


Commercial Pen, per gross . 


60 


Express Pen, do 


T5 


Falcon Pen, do 


70 


Elastic Pen, do 


75 
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The JVationat Series of Standard School- Sooks^ 

BOOK-KEEPING. 



Folsom's Logical Book-keeping, *2C0 

Folsom's Blanks to Book-keeping, .... 4 50 

This treatise embraces the interestinff and important discoveries 
of Prof. Folsom (of the Albany " Bryant & Stratton College"), the par- 
tial enunciation of which in lectures and otherwise has attracted so 
much attention in circles interested in commercial education. 

After studying^ business phenomena for many years, he has arrived 
at the positive laws and principles that underlie the whole subject of 
Accounts ; finds that the science is based in Value as a generic term ; 
that value divides into two classes with varied species ; that all the 
exchanges of values are reducible to nine equations : and that all the 
results of all these exchanges are limited to thirteen in number. 

As accounts have been universally taught hitherto, without setting 
out from a radical analysis or definition of values, the science has 
been kept in great obscuritv, and been made as difficult to impart as 
to acquire. On the new theory, however, these obstacles are chiefiy 
removed. In reading over the first part or it, in which the governing 
laws and principles are discussed, a person with ordinary intelligence 
will obtain a foir conception of the double entry process of accounts. 
But when he comes to study thoroughly these laws and principles as 
there enunciated, and worlca out the examples and memoranda which 
elucidate the thirteen results of business, the student will neither ihil 
in readily acauiring the science as it is, nor in becoming able intelli- 
gently to apply it in the interpretation of business. 

Smith & Martin's Book-keeping, 1 25 

Smith & Martin's Blanks, *60 

This work is by a practical teacher and a practical book-keeper. 
It is of a thoroughly popular class, and will be welcomed by every 
one who loves to see theory and practice combined in an easy, con- 
cise, and methodical form. 

The Single Entry portion is well adapted to supply a want felt in 
nearly all other treatises, which seem to be prepared mainly for the 
use of wholesale merchants, leaving retailers, mechanics, farmers, 
etc., who transact the greater portion of the business of the country, 
without a guide. The work is also commended, on this account, for 
general use in Young Ladies^ Seminaries, where a thorough ground- 
ing in the simpler ibrm of accounts will be invaluable to the ftitnre 
houseke^ers of the nation. 

The treatise on Double Entry Book-keeping combines all the ad- 
vantages of the most recent methods, with the utmost simplicity of 
application, thus affording the pupil all the advantages of actual ex- 
perience in the counting-house, and giving a clear comprehension of 
the entire subject through a judicious course of mercantile trans- 
actions. 

The shape of the book is such that the transactions can be pre- 
sented as in actual practice ; and the simplified form of Blanks — 
three in number— adds greatly to the ease experienced in acquiring 
the science. 
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7'he JVatlot^at Series of Standard Schoot'Sooks, 

DRAWING. 



Chapman's American Drawing Book, . . .**6 oo 

The standard American text-book and authority m all bmnches of art A com- 

{)ilation of art principles. A manual for the amateur, and basis of study for the pro- 
eBsional artist. Adapted for schools and private instruction. 
Contents.— *' Any one who can Learn to Write can Learn to Draw."— Primary 
Instruction in Drawing.— Rudiments of Drawing the Human Head.— Rudiments in 
Drawing the Human Fig[ure.— Rudiments of Draw mj?.— The Elements of Geometry. — 
Perspective.- Of Studying and Sketching from Nature.— Of Painting.— Etching and 
Engraving.— Of Modeling.— Of Composition —Advice to the American Art-Student 
The work is of course magnificently illustrated with all the original designs. 

Chapman's Elementary Drawing Book, -.150 

A Proflressive Course of Practical Exercises, or a text-book for the training of the 
eye and nand. It contains the elements from the larger work, and a copy should 
be in the hands of every pupil; while a copy of the ^* American Drawing Book," 
named above, should be at hand for reference oy the class. 

The Lillle Artist's Portfolio, . *50 

S5 Drawing Cards (progresBive patterns), 26 Blanks, and a fine Artists Pencil, 
all in one neat enyeloi>e. 

Clark's Elements of Drawing, *i oo 

A complete course in this graceftil art, from ue first rudiments of outline to the 
finished sketches of landscape and scenery. 

Fowle's Linear and Perspective Drawing, . *60 

For the cultivation of the eye and hand, with copious illostrationB and direc- 
tions for the guidance of the unskilled teacher. 

Monk's Drawing Books— Six Numbers, per set, *2 25 

Each book contains dewn largepattems, with opposing blanks. No. 1. Elemeii' 
tary Studies. No. 2. Studies of Foliage. No. 8. LieuidsGapes. No. 4. Animals, L 
No. 6. Animals, IL No. 6. Marine Views, etc 

Allen's Map-Drawing, . . . 25cts.; Scale, 25 

This method introduces a new era in Map-Drawing, for the followine reasons :— > 
1. It is a system. This is its greatest merit.— 2. It is easily understood and taught 
—3. The eye is trained to exact measurement by the use of a scale.— 4. By no spe- 
cial efibrt of the memory, distance and comparative size are fixed in the mind.— 
6. It discards useless construction of lines.- 6. It can be taught by any teacher, even 
though there may have been no previous practice in Map-Drawing.— 7. Any pupil 
old enough to studyGeMpraphy can learn by this System, in a short time, to draw 
accurate maps.— 6. The System is not the result of theory, but comes directly from 
the school-room. It has been thoroughly and successfoUy tested there, with all 
grades of pupils.- 9. It is economical, as it requires no mapping plates. It gives 
the pupil the ability of rapidly drawing accurate maps. 

Ripley's Map-Drawing, i 25 

Based on the Circle. One of the most efllcient aids to the acquirement of a 
knowledge of Geography is the practice of map-drawing. It is useftil for the same 
reason that the best exercise in orthography is the foriting of diflScnlt words. 
Sight comes to the aid of hearing, and a double impression is produced upon the 
memory. Knowledge becomes less mechanical and more intuitive. The student 
who has sketched the outlines of a country, and dotted the important places, is little 
likely to forget either. The impression produced may be compared to that of a 
traveller who has been over the ground, while more comprehenslye tod aocorate in 
detail. . — -. 
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27ie JVationoLl Series of Standard SehootSooks. 

MUSIC. 



Jepson's Music Readers. 3 vols. . . . EtK^h, 75 cts. 

These are not l/ooks from which children simply learn songs, par* 
TOt-like, but teach the snbject progressively— the scholar learning to 
read masic by methods similar to those employed in teaching him to 
read printed language. Any teacher, however ignorant of music, pro- 
Tided he can, upon trial, simplv sound the scale, may teach it without 
assistance, and will end by being a good singer himself. The '' Ele- 
mentary Music Reader,^' or first volume, heretofore issued by another 
{mblisher, has attained results in the State of Connecticut, where only 
t has been known, entirely unprecedented in the history of teaching 
music. The two companion volumes carry the same method into the 
higher gndes. 

Nash & Bristow's Cantara. No.i,$i.i6; No. 2,11.40 

The first volume is a complete mnsical text-book for schools of 
every grade. No. 2 is a choice selection of Solos and Part Songs. 
The authors are Directors of Music in the public schools of New York 
City, in which these books are the standard of instruction. 

Curtis' Little Singer, to 60 

Curtis' School Vocalist, i oo 

Kingsley's School-Room Choir 60 

Kingsley's Young Ladies' Harp, i oo 

Hager's Echo, 75 

Perlcins' Sabbath Carols, 35 

For Sunday-schools. 



DEVOTION. 



Brooks' School Manual of Devotion, • . . to 75 

This volume contains daily devotional exercises, consisting of • ~ 
hymn, selections of Scripture for alternate reading by teacher and 
pupils, and a prayer. Its value for opening and closing school is 
apparent. 

Brooks' School Harmonist, *'^5 

Contains appropriate twMi for each hymn in the " Manual of Devo- 
tion ** describea above. 
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The JVaHonat Series of Standard School- SooA^s. 

NATURAL SCIENCE. 



FAMILIAR SCIENCE. 
Norton & Porter's First Book of Science, • *i 75 

By eminent Professore of Yale College. Contains the pdnciples of Natural 
Philosophy, Aetronomy, Chemistry, Physiology, and Geology. Arranged on the 
Catechetical plan for primary classee and beginners. 

Chambers' Treasury of Knowledge, .... i 25 

Progressive lessons VLpon— firsts common things which lie most immediately 
around us, and first attract the attention of the voung mind ; second^ common objects 
from the Mineral, Animal, and Vegetable kingdoms, manufactured articles, and 
miscellaneous substances ; Uiird^ a systematic view of Nature under the varions 
sciences. May be used as a Header or Text-book. 

NATURAL PHILOSOPHY. 
Norton's First Book in Natural Philosophy, 1 00 

By Prof. NoBTON, of Yale College. Designed for beginners. Proftiseiy illustrated, 
and arranged on the Catechetical plan. 

Peck's Ganot's Course of Nat. Philosophy, . 1 75 

The standard text-book of Prance, Americanized and popularized by Prot Peck, 



of Columbia College. The most magnificent 8;rstem of illustration ever adopted in 
an American school-book is here found. For intermediate classes. 

Peck's Elements of Mechanics, 2 00 

A suitable introduction to Bartlett^s higher treatises on Mechanical Philosophy, 
and adequate in itself for a complete academical course. 

Barllett's synthetic m analytic Mechanics, • each 6 00 
Bartlelt's Acoustics and Optics, 3 50 

A system of Collegiate Philosophy, by Prof. Babtlbtt, of West Point Military 
Academy. 

Steele's 14 Weeks Course in Philos. (see p. 34) 1 50 
Steele's Philosophical Apparatus, ... *125 00 

Adequate to performing the experiments in the ordinary text-books. The articles 
will be sold separately, it desired. See special circular for details. 

GEOLOGY. 
Page's Elements of Geology, • i 25 

A volume of Chambers* Educational Course. Practical, simple, and eminentW 
calculated to make the study interesting. 

Emmons' Manual of Geology, i 25 

The first Geologist of the country has here produced a work worthy of his repu- 

tation. 

Steele's 14 Weeks Course (see p. 34) i 50 

Steele's Geological Cabinet, *40 oo 

Containing 125 carefoUy selected specimens. In four parts. Sold separately, ii 
desired. See circftlar for details. 
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The A*alionai 6'eries of Stanaard Sc/iool-lBooJts. 

Peck's Ganot's Popular Physics. 

TXISTIMONIAIiS. 

Fnm Pbof. Alokzo Collin, Cornea College^ Iowa. 
I am pleased with it I have decided to introduce it as a text-book. 

From n. F. Johnson, President Madison College^ Sharon^ Miss* 
I am pleased with Peck's Ganot, and think it a magnificent book. 

From Pbof. Bdwabd Brooks, Pennsylvania State Normal School, 
So eminent are its merits, that it will be introduced as the text-book upon el« 
meutary physics in this institution. 

From H. H. Lockwood, Professor Natural Philosophy U. S. Nanal Academy. 
I am BO pleased with it that I will probably add it to a coQise of lecturer given t« 
the midshipmen of this school on pnysics. 

From Geo. S. Mackie, Professor Natural JBiatory VMibersity qfNashviOej Tenn. 

I have decided on the introduction of Peck's Ganof s Philosophy, as I am satis* 
fied that it is the best book for the purposes of mv pupils that I have seen, coih- 
bining simplicity of explanation with elegance of illustration. 

From W. S. MoRab, Superintendent Vevay Public Schools, Indiana, 
Having carefhlly examined a number of text-books on natural philosophy, I do 
not besiuttc to express mv decided opinion in fovor of Peck's Ganot. The matter, 
style, and illustration emmently adapt the work to the popular wants. 

From Rev. Samuel McEinnet, D.D., Preset Austin College, HuntsviUe, Texas, 
It gives me pleasure to commend it to teachers. I have taught some classes with 
It as our text, and must say, for simplicity of stvle and clearness of Illustration, I 
have found nothing as yet published of equal value to the teacher and pupiL 

From C. V. Speab, Principal MapUwood Institute, Pittifield. Mass. 
I am much pleased with its ample illustrations by plates, and its clearness and 
simplicity of statement. It covers the ground usually gone over by our higher 
classes, and contains many fresh illustrations from life or daily occurrences, and 
new applications of scientific principles to such. 

From J. A. Bantield, Superintendent Marshall Public Schools, Michigan. 
I have used Peck's Ganot since 1863, and with increasing pleasure and satisfhc- 
tion each term. I consider it superior to any other work on physics in its adapta- 
tion to our high schools and academies. It-s illustrations are superb— better 
thsm three times their number of pages of fine print. 

From A. Schtttleb, Prof .of Mathematics in Baldtoin University, Berea, Ohio. 

After a careful examination of Peck's Ganot's Natural Philosophy, and an actual 
fest of its merits as a text-book, I can heartUy recommend it as admirably adapted 
to meet the wants of the grade of students for which it is intended. Its diagrams 
and illustrations are unrivaled. We use it in the Baldwin University. 

From D. C. Van Norman, Principal Van Norman Institute, New York, 
The Natural Philosophy of M. Ganot, edited by Prof. Peck, is, in my opinion, 
the best work of its kind, for the use intended, ever published in this country. 
Whether regarded in relation to the natural order of the topics, the precision and 
'Clearness of its definitions, or the ftillness and beauty of its iUuBtratTons, it is cer* 
tainly, I think, an advance. 



Z^' For many similar testimonials, see current numbers of the ZHHstrated Ed 
Kcational Bulletin. 
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The ^Yational Series o/ 3landurd School- JBooks. 



CHEMISTRY. 

Porter's First Book of Chemistry, . . . . Ii oo 
Porter's Principles of Chemistry, 2 oo 

The above are widely known as the prodnctione of one of the most eminent scien- 
tific men of America. The extreme simplicity In the method of presenting tho 
science, while exhaostlTely treated, has excited universal commendation. 

Darby's Text-Book of Chemistry, • • • • • i 75 

Purely a Chemistry, divesting the subject of matters comparatively foreign to it 
(such as heat, light, electricity, etc.)i but usually allowed to eugross too much atten- 
tion in ordinary school-books. 

Gregory's Organic Chemistry, 2 so 

Gregory's Inorganic Chemistry, 2 50 

The science exhaustively treated. For colleges and medical students. 

Steele's Fourteen Weeks Course, i so 

A successfhl effort to reduce the study to the limits of a tingU term^ thereby 
making feasible its general introduction in institutions of every character. The 
author^B felicity of style and success in making the science pre-eminently ifUerest- 
ing are peculiarly noticeable features. (See paj^ 84.) 

Steele's Chemical Apparatus, *20 oo 



Adequate to the performance of all the important experiments in the ordinary 
text-book. 

Steele's New Chemistry, (see p. 34) ... . i 50 

Contains the new nomenclature. • 

BOTANY. 
Thinker's First Lessons in Botany, .... 40 

For children. The technical terms are largely dispensed with in fiiTor of an 
easy and fomiliar style adapted to the smallest learner. 

Wood's Object-lessons in Botany, . . . . i 50 
Wood's American Botanist and Florist, . . 2 50 
Wood's New Class-Book of Botany, .... 3 50 

The standard text-books of the United States in this department In style they 
are simple, popular, and lively ; in arrangement, easy and natural ; in description, 
graphic and strictly exact. The Tables Tor Analysis are reduced to a perfect sys- 
tem. More are annually sold than of all others combined. 

Woods Plant Record, *T5 

A Blmple form of Blanks for recording obeerrationa In Vbk field. 

Wood's Botanical Apparatus, *8 oo 

A portable Trunk, containing Drying Press, Knife, Trowel, Microscope, and 
Tweezers, and a copy of Wood^s Plant Kecord— composing a complete outfit for 
the collector. 

Young's Familiar Lessons, . - .* 2 oo 

Darby's Southern Botany, 2 oo 

Bmbracing general Structural and Physiological Botany^with vegetable prodact^ 
and descriptions of Southern plants, and a complete Flora of the Southern Statet. 
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The J^ational Series of Siandaf^d School'^ools, 

WOOD'S BOTANIES. 



From Prbs. R. B. Bububson, Waco University^ Texas, 
Wood's Botanies— books that meet every want in tlieir line. 

Prcm Prin. J. G. Kalstok. Norristown Seminary^ Pa, 
We find the *' Glass-Book " entirely satisli^tory. 

From Prbs. D. P. Bittle. Jtoanoke CoUegey Va. 
Tour text-books on Botany are the best for stadents. 

li)rom Psor. W. C. Pibbob, Baldwin University^ Ohio. 
I think his Flora the best we have. His method of analysis is excellent 

From PBor. Blakeblbb, State Normal School. Potsdam^ N.T. 
It is admirably concise^ yet it does not seem to be deficient or obscure. In paper, 
print, and binding, the book leaves little to be desired. 

From Pbbs. J. M. ObBoobt, State AffricuUural College, HI. 
I find myself greatly pleased with the perspicuity, compactness, and complete* 
ness of the book (Wood^s Botanist and Florist). I shall recommend it fireely to my 
Mends. 

From Pbof. A. Winchbll. University qf Michigan. 

I am fkree to say that I had been deeply impressed, I may say almost astonished, 

at the evidences which the work bears of skillful and experienced authorship in 

this field, and nice and constant adaptation to the wants and conveniences of 

students of Botany. I pronounce it emphatically an admirable text-book. 

lYom Pbop. Kiohabd Owbn, University qf Indiana. 

I am well pleased with the evidence of philosophical method exhibited in the 
general arrangement, as well as with the clearness of the explanations, the ready 
mtelllgibUity of the analytical tables, and the illustrative aid famished by the 
numerous and excellent wood-cuts. I design using the work as a text-book with 
my next class. 

From Pbin. B. R. Andbbsok, Columbus Union School, Wisconsin. 

I have examined several works witti a view to recommending some ^ood text- 
book on Botanv, but I lay them all aside for " Wood's Botanist and Florist." The 
arrangement of the book is in my opinion excellent, its style fascinating and attrac- 
tive, Its treatment of the various departments of the science is thorough, and last, 
but for f^om unimportant, I like the topical Torm of the question:* to each chapter. 
It seems to embrace the entire science. In fact, I consider it a complete, attractive, 
and exhaustive work. 

From M. A. MATmwAx.T.^ yew Haven High School, Conn. 

It has all the excellencies of the well-known Class-Book of Botany by the same 

author in a smaller book. By a judicious system of condensation, tne size of the 

Flora is reduced one-half, while no species are omitted, and many new ones are 

added. The descriptions of species are very brief, yet sufficient to identify the 

Slant, and, when taken in connection with liie generic description, form a complete 
escnption of the plant. The book as a whole wiU suit the wants of classes better 
than anything I have yet seen. The adoption of the Botanist and Florist would 
not require the exclusion of the Class-Book of Botany, as ihey are so arranged that 
both might be used by the same class. 

From Pbof. G. H. Pbbkins, University qf Vermont and State Agricultural College. 
I can truly say that the more I examine Wood's Class-Book, the better pleased I 
am with it In its illustrations, especially of particulars not easily observed by the 
student, and the clearness and compactness of its statements, as well as in the ter- 
ritory its flora embraces, it appears to me to surpass any other work I know of. 
The whole science, so Ibr as it can be taught in a college course, is well presented, 
and rendered unusually easy of comprehension. The mode of analysis is excellent 
avoiding as it does to a great extent those microscopic characters which puzzle the 
beginner, and using those thtft are obvious as far as possible. I regard the work as 
a most admirable one, and shall adopt it as a text-book another year. 
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The JX'^alional Scries of Standard SchootSookt. 

PHYSIOLOG-T. 

Jarvis' Elements of Physiology, I 75 

Jarvis' Physiology and Laws of Health, • i <>5 

The onlj books extant which approach this subject with a proper rieir 
of the true object of teaching Plivsiology in schools, vi«., that scholars 
mii7 know how ta, take care of tliefr own health. In bold eontrast with 
the abstract Anatomies^ which children Icani as they would Greek or 
Latin (and forget as soon), to discipline the mind^ are these text-bookn, 
using the science as a secondary consideration, and only so far as is 
necessary for tho comprehension of the laios of health. 

Hamilton's Vegetable & Animal Physiology, i 25 

The two branches of the sclenco combined in one V())uma lead tho scu* 
dcut to a proper comprchcnsio.i o< tlio Analogies of Nature. 

Dana's Physiology, Ethics, and Ethnology, i 25 
Steele's Fourteen Weeks in Phy., (see p. 34) i 50 

ASTRONOMY. 
Steele's Fourteen Weeks' Course, i co 

lU^duced to a single term, and better adapted to school use than any 
work heretofore published. Not written for the information of scientific 
men, but for the inspiration of yontli, the patres are not burdened with a 
multitude of figures which no memory could possibly retain. The whole 
subject is presented in a clear and concise form. (See p. 84.) 

Willard's School Astronomy, i oo 

By means of clear and attractive illustrations, addressing the eyo in 
many cases by analogies, careful definitions of all necessary technical 
terms, a cai ef ul avoidance of verbiage and unimportant matter, particular 
attention to analysis, and a general adoption of the simplest methods, 
Mrs. Willard has made the best and most attractive elementary Astron- 
omy extant. 

Mclntyre's Astronomy and the Globes, - 1 50 

A complete treatise for intermediate classes. Highly approved. 

Bartlett's Spherical Astronomy, 5 oo 

The West Point course, for advanced classes, with applications to the 
•urrent wants of Navigation, Geography, and Ohronolo^. 

KATUBAL HISTORY. 
Carl's Child's Book of Natural History, . . 60 

Illustrating the Animal, Vegeteble, and Mineral Kingdoms, with appll- 
caUoa to the Arts. For beginners. BeautifuUy and copiously illastrated. 



ZOOLOO-Y. 



Chambers' Elements of Zoology, 

A complete and comprehensive system af Zo«W[ 



160 



A voMmveva nuu vmimjh «"»•■»» »w »^ »-,«-« -. —jeUwy, aaapMQ lOr •"■^ 

demlc Instruction, presenting a syitematio view of the Animal Kingdom 
as a portico of exterasl Nature. 
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J^TtUionai Series of Standa?yi School- HooJbt. 

Jarvis' Physiology and Laws of Health. 

TESTIMONIALS. . 
Wnifm Samiib. B. MoLank, Superintemdent Publie Schoola^ Keokuk^ Iowa, 
I ain glad to see a reallv good text-book on this mnch neglected braneh. Tbia ii 
dear, oondse, accurate, and eminently adapted to the eUua-room. 

From William F. Wtxib, Principal of Aeademyy West Cheoter^ PMnsylvania. 

A thorough examination baa satisfied me of its superior claims as a text-book to tke 
Ktteution of teacher and taught I sliall introduce it at once. 

From H. R. Sanfobd, Principal of East Oeneaee Cor^erence Seminary y N. Y. 

** Janrifli* Physiology*^ ia reoeired, and /ully met our expectations. We immediately 
adopted it. 

#Vvm Ibaao T. Goodwow, StatB 8wo&rintendmU of Kaauaa~-publi»hed in connection 
wiUi the " School Lato.** 

** Jarrfs* Physiology,** a eommon-eense, practical work, with just enou^b of anat- 
tmr to understand the pliy Biological portiona The last 8ix pages, on Man's Reapou 
sibuity for his own health, are worth the price of the book. 

From D. W. Stbtbkb, Superintendent Publie School^ FaU River^ Mcuta. 

I have examined Jarris* ** Physiology and Taws of Health,** which you had the 
kindness to send to me a short time ago. In my judgment it is far the best work of 
the kind witMu my knowledge. It baa been adopted as a text-book in our public 
flohools. 

From Hembt O. Denmt, Chairman Book Committee^ Bottoriy Mass. 

The very excellent " Physiology ** of D>. Janris I had introduced into our High 
8chool, where the studr had l>een temporarily dropped, believing it to l>e by fkr the 
best work nf the kind tnat had come under my observation ; indeed, the reintrodne- 
tioa of the study was delayed for some months, because Dr. Jarvis* book could not be 
bad, and we were unwilling to take any other. 

From PBor. A. P. Pbabodt, D.D., LL.D., Harvard University. 
* * I have been in the habit of examining school-books with great care, and I 
bedtate not to say that, of all the text-books on Physiology which have been ^ven to 
the public. Dr. Jarvis* deserves the first place on the score of accuracy, thoroughness, 
method, simplicity of statement, and constant reference to topics of practical inturest 
and utiUty. 

From Jahss N. Towvsxkd, Superintendent Public Sehooln^ Hudson, N. Y, 
Every human being is appointed to take charge of his own body ; and of all booki 
written upon this subject, I know of none which will so well prepare one to do this as 
** Jarvis' Physiology** — that is, in so small a compass of matter. It considers the 
pure, simple Uao» of health paramount to science : and though the work is thoroughly 
scientific, it is divested of all cumbrous technicalities, and presents the subject of phy- 
sical life in a manner and style really charming. It is unquestionably the best text- 
book on physiology I have ever teen. It is giving great satisfaction in the schools of 
this dty, where it has been adopted as the standard. 

From L. J. Bakfobo, M.D., Prof. Anatomy and Physiology in Yale College 
Books on human physiology, derigned for the use of schools, are more generally a 
Ikilnre perhaps than are school-books on most other subjects. 

The great want in this department is met, we think, in the' well-written treatise of 
Dr. Janris, entitled ** Physiology and Laws of Uealth.** • * The work is not too 
detailed nor too expansive in any department, and is clear and concise in all It ia 
not burdened with an excess of anatomical description, nor rendered discursive by 
many soojogical references. Anatomical statements are made to the extent of quail- 
tying the student to attend, understandingly, to an exposition of those functional- pro- 
•esses which, collectively, make up health; thus the laws of health are enuneiated,, 
and many suggestions are given which, if heeded, will tend to its preservation. 



PF" For further testimony of rimHar eharacter, see eurrent numbers of the Hlos 
tsalad Kdnoattonal Bnlletia. 
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NATURAL SCIENCE. 



"FOURTEEN WEEKS" IN EACH BEANOH. 

By J. DORMAN STEELE, A.M. 

Steele's 14 Weeks Course in Chemistry tl^, li so 
Steele's 14 Weeks Course in Astronomy . i so 
Steele's 14 Weeks Course in Philosophy • i so 
Steele's 14 Weeks Course in Geology. • i so 
Steele's 14 Weeks Course in Physiology • i so 

Our Text-Books in these studies are, as a general thing, dull and uninteresting. 
Thej contain from 400 to 600 pages of ^ry &cts and unconnected details. They 
abound in that which the student cannot learn, much less remember. The papil 
commences the study, is conftised by the fine print and coarse print, and neither 
' knowing exactly what to learn nor what to hasten over, is crowded through the 
single term generally assigned to each branch, and firequently comes to the close 
without a definite and exact idea of a elDgle scientific principle. 

Steele^B Fourteen Weeks Courses contain only that which every well-infonned 
person should know, while all that which concerns only the professional scientist 
is omitted. The language is dear, simple, and interesting, and the illustrati<ni8 
bring the subject within the range of home life and daily experience. They give 
such of the general principles and the prominent focts as a pupil can make famil- 
iar as household words within a single term. The type is large and open ; there 
is no fine print to annoy ; the cuts are copies of genuine experiments or natural 
phenomena, and are of fine execution. 

In fine, by a system of condensation peculiarly his own, the author reduces each 
branch to the limits- of a single term of study, while sacrificing nothing that is es- 
sential, and nothing that is usually retained firom the study of the larger manuals 
in common use. Thus the student has rare opportunity to economize his time^ or 
rather to employ that which he has to the best advantage. 

A notable feature is the author^s charming " style," fortified by an enthusiasm 
over his subject in which the student will not foil to partake. Believing that 
Natural Science is Aill of fiiscination, he has moulded it into a form that attracts 
lihe attention and kindles the enthusiasm of the pupil. 

The recent editions contain the author^s *^ Practical Questions** on a plan never 
before attempted in scientific text-books. These are questions as to the nature 
and cause of common phenomena, and are not directly answered in the text, the 
design being to test and promote an intelligent use of the students knowledge of 
the foregoing principles. 

Steele's General Key to his Works- . • . *i 50 

This work is mainly composed of Answers to the Practical Questions and Solu- 
tiims of the Problems in the anthor*s celebrated "Fourteen Weeks Courses " in 
the saveial sciences, with many hints to teachers, minor Tables, &c. Should bA 
0n eTery tt*eher*B desk. 
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Steele's 14 Weeks in each Science, 

TESTIMONIAIiS. 

From L. A. Bklb, Pre^dent N, C. CoUege, 
I hare not been disappointed. Shall take pleasure in introducing thlB series. 

From J. P. Cox, Prest, Southern Female CoUege^ Qa. 
1 am much pleased with these books, and expect to introduce them. 

From J. B. Bbakhax, Prin. Brownsville Female CoUege, Tenn. 
They are capital little books, and are now in use in our institution. 

From W. H. Goodalb, Prqfeseor BeadvUle Seminary, La. 
We are using your 14 Weeks Ck>urse, and are much pleased with them. 

From W. A. Bolbs, Supt. ShdbyviUe Cfradfid School, Ind. 
ISieyare as entertaining as a story book, and much more improving to the mind. 

From S. A. Snow, Principal of High School, Uxbridge, Mate, 

Steele^s 14 Weeks Courses in the Sciences are a perfect success. 

From John W. Doughty, Newburg Free Academy, N. T. 

I was prepared to find Prof. Steele^s Course both attractive and instructive. Hy 
highest expectations have been fhlly realized. 

lywn J. S. Blackwell, Preet Ghent College, Ky, 

Prof. Steele^s unexampled success in providing for the wants of academic classes, 
has led me to look forward with high anticipations to his forthcoming issue. 

From J. F. Cook, Preet La Orange CoUege, Mo. 

I am pleased with the neatness of these books and the dclightftU diction. I have 
been teaching for years, and have never seen a lovelier little volume than the As- 
tronomy. 

From M. W. Smith, Prin. of High School, Morrison, M 

They seem to me to be admirably adapted to the wants of a public school, con- 
taining, as they do, a sufficiently comprehensive arrangement of elementary prin- 
ciples to excite a healthy thirst for a more thorough knowledge of those sciences. 

F^wn J. D. Babtlet, Prin. cf Eigh School, Concord, N. ff. 

They are just such books as I have looked for, viz., those of interesting style, 
not cumbersome and filled up with things to be omitted by the pupil, and yet suf- 
ficiently fhll of facts for the purpose of most scholars in these sciences in our hi^h 
schools ; there is nothing but what a pupil of average ability can thoroughly 
master. t 

.FVwn AiiOHZO Nobtoh Lbwis, Princ^nd <f Parker Academy, Conn. 

I consider Steele^s Fourteen Weeks Courses in Philosophy, Chemistry, &c., the 
best school-books that have been issued in this country. 

As an introduction to the various branches of which they treat, and especially 
for that numerous class of pupils who have not the time for a more extended 
course, I consider them invatuable. 

From Edwabd Bbooks, Prin. Stale Normal School, MXUersviUe, Pa. 

At the meeting of Normal School Principals, I presented the followine resolu- 
tion, which was unanimously adopted: ^'Peeolved, That Steele's 14^ Weeks 
Courses in Natural Philosophy and Astronomy, or an amount equivalent to what 
is contained in them, be adopted for use in the State Normal Schools of Pennsyl- 
Tania.*" The works themselves will be adopted by at least three of the schools, 
and, I prwnme, by them all. 

35 



Digitized by VjOOQIC 



JVationat Series of Standard Schoot-Sooks. 
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Cleveland's Compendiums ... each, $*2 50 

English Literattirb. American Literatubb. 

English Literature op the XIXth Century.- 

In these volumes are gathered the cream of the literature of the Bnglish speak. 
ing people for the school-room a6d the general reader. Their reputation is 
national. .More than 125,000 copies have been sold. 

Boyd's English Classics ea<3h, n 25 

Milton's Paradise Lost. Thomson's Seasons. 

Young's Nighi Thoughts. Pollok's Course op Ttmtj. 

Cowpbr's Task, Table Talk, &c. Lord Bacon's Essays. 

This series of annotated editions of great Englieh writers, in prose and poetry, 
is designed for critical reading and parsing in schools. Prof. J. K. Boyd proves 
himself an editor of high capacity, and the works themselves need no encomium. 
As ansdliary to the study of Belles Lettres, etc., these works have no equal. 

Pope's Essay on Man *20 

Pope's Homer's Iliad *80 

The metrical translation of the great poet of antiquity, and the matchless 
* Essay on the Nature and State of Man," by Alexakdbb Pops, afford superior 
j-xercise in literature and parsing. 

Steele's Brief History of Literature, . . • i so 

AESTHETICS. 



Huntington's Manual of the Fine Arts • .*i 76 

A view of the rise and progress of Art in different eountries, a brief 
acooan* of the most eminent masters of Art, and an analysis of the prin- 
dples of Art It is complete in itself, or may precede to advantage the 
critical work of Lord Karnes. 

Boyd's Kames' Elements of Criticism ■ .*i 76 

The best edition of this standard work ; without the study of which 
none may be considered proficient in the science of the Perceptions. No 
other study can be pursued with so marked an effect upon the taste and 
refinement of the pupil. 

POLITICAL ECONOMY. 



Champlin's Lessons on Political Economy i 25 

An improvement on previous treatises, being shorter, yet containing 
every thing essential, with a view of recent questions in finance, ete., 
wblcn is not elsewhere found. 
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CLEVELAND'S COMPENDIUMS. 



, From the New Englander. 

This is the very best book of the kind we have ever examined. 

From Gbobob B. Emebson, Esq., Boston, 
The Blo|^raphical Sketches are jast and discriminating; the selections are admir- 
able, and I have adopted the work as a text-book for my first class. 

From Pbof. Moses Coit Tyler, of the Michigan University. 
1 have jgiveu your book a thorough examination, and am greatly delighted with 
it ; and s&U have great pleasure in directing the attention or my classes to a wwk 
which affords so acuairable a bird^s^ye view of recent ** English JLiterature." 
From the Saturday Beview. 
It acquaints the reader with the characteristic method, tone, and quality of all the 
chief notabilities of the period, and will give the careftil student a better idea of the 
recent history of English Literature than nine educated Englishmen in ten possess. 
From the Methodist Quarterly Beview. New York. 
This work is a transcript of the best American nlind^ a vehicle of the noblest 
American spirit. No parent who would introduce his child to a knowledge of our 
country''s literature, and at the same time indoctrinate his heart in the purest prin- 
ciples, need fear to put this manual in the youthfhl hand. 

From Rev. C. Pbircb, PriticipcU, West Newton^ Mass. 
I do not believe the work is to be found from which, within the same limits, so 
much interesting and valuable information in regard to English writers and Eiu^lish 
literature of every age, can be obtained; and it deserves to find a place in all our 
high schools and academies, as well as in every private library. 
From the Independent. 
The work of selection and compilation — requiring a perfect fiimiliarity with the 
whole range of English literature, a judgment clear and impartial, a taste at once 
delicate and severe, and a most sensitive regard to purity of thought or feeling— has 
been better accomplished in this than in any kindred volume with which we are 
acquainted. 

' From the ChrisHan Fxaminer. 

To form such a Compendium, good taste, fine scholarship, fiimillar acquaintance 
with English literature, unwearied industry, tact acquired by practice, an interest 
in the culture of the youns, a rewird for truth, purity, philantnropy, religion, as the 
highest attainment and tne highest beauty,— all these were needed, and they are 
nmted in Mr. Cleveland. 

CHAMPLIN'S POLITICAL ECONOMY. 



From J. L. Bothwell, Prin. PiMic School No. lU, Albany, N. T. 

T have examined Champlin's Political Economy with much pleasure, and shall be 
pleased to put it into the hands of my pupils. In quantity and quality I think it 
superior to anything that I have examined. 

From Prbs. N. E. Cobleigh, East Tennessee WesUyan University. 

An examination of Champlin's Political Economy has satisfied me that it is the 
book I want. For brevity and compactness, division of the subject, and clear state- 
ment, and for appropriateness of treatment, I consider it a better tex^book thui 
any other in the market. 

From the Evening Mail, New York. 

A new interest has been imparted to the science of political economy since we 
have been necessitated to raise such vast sums of money for the support of the gov- 
ernment. The time, therefore, is flEivorable for the introduction of works like tha 
above. This Uttle volume of two hundred pages is intended for beginners, for the 
common school and academy. It is Intended as a basis upon which to rear a more 
elaborate superstructure. There is nothing in the principles of political economy 
above the comprehension of average scholars, when they are learly set forth. This 
seems to have been done by President Champlin in an easy and graceful manner. 
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ELOCUTION. 

Watson's Praclical Elocution $o 26 

w,i^J*d®^\®*®*'' ^^^ ™®** satisfactory treatise— same as in ** Indenfindmit 
Kflh Reader." The subject fuUy mufltratSbTdSgnSni ^°^®P~*«°* 

Zachos' Analytic Elocution ./.... i 50 

All departments of elocution— such as the analysis of the roice and the 
sentence, phono ogy, rhythm, expression, gesturef&c-^re herrarrangcd 
Ut instruction in classes, iUustrated by copious examples. «""*"8«« 

Sherwood's Self Culture . . 1 00 

SPEAKERS. 



^* ♦ ■» 



Northend's Little Orator, *60-Child's Soeaker^eo 

«JT"^'i^^'!''''H*?''^'v'° ^^^ grade but diflferent selections, containing 
simple and attractive pieces lor children under twelve year.* of age. 

Northend's Young Declaimer *75 

Northend's National Orator *i 25 

. Two volumes of Prot^e, Poetry, and Dialogue, adapted to inter- 
mediate and grammar claeees respectively. "'wpieu lo iiiier- 

Northend's Entertaining Dialogues. . . .*i 25 

Extracts eminently adapted to cultivate the dramatic facultioB, as well 
as entertair an audience. 

Swett's Common School Speaker . . . .n 25 

Selections from recent literature. 

Raymond's Patriotic Speaker *2 00 

A supero coraoilaoon ol modern eloquence and poetry, with original 
dramatic exerciseb. Nearly every emment living orator is represented. 
witnout distinction of nlace or party. 

COMPOSITION.^^&cT 

BrookOeid's First Book in Composition . 60 

Making the cultivation of this important art feasible for the smallest 
child. By a new method, to induce and stimulate thought 

Boyd's Composition and Rhetoric . . . l 50 

This work furnishes all the aid that is needful or can bp desired In 
the various aopurtments and styles of composition, both inprcae and verse. 

Day's Art of Rhetoric l 25 

Noted for exactness of definition, clear limitation, and philosophical 
development of subject ; the large share of attention given to Inrentlvo* 
M a branch of Rnetorlc, and the unequall«d analysli of style 
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MENTAL PHILOSOPHY. 

Mahan's Intellectual Philosophy . . . H 75 

The subject exbaustirely considered. The author has erinoed learn- 
ing, candor, and independent thinking; 

Mahan's Science of Logic 2 00 

A profound analysis of the laws of thought The ■rstem pofMMM the t 

merit of being intelligible and self consistent. In additioa to the aathor*! 
carefully elaborated views, it embraces results attained by the ablest 
minds of Great Britain, Qermany, and France, in this department 

Boyd's Elements of Logic l 25 

A systematic and philosophic condensation of th« iat|)eet| fortlfled with 
additions from Watts, Abercrombie, Whately, Ae. 

Watts on the Mind 60 

The Improvement of the Mind, by Isaae Watts, is designed as a guide 
for the attainment of useful knowledge. As a text-book it is unparalleled ; 
and the discipline it affords cannot be too highly esteemed by the edn- 
cator. 



MORALS. 



^ • » ■ ^ 



Peabody's Moral Philosophy, i 26 

For Colleges and High Schools. 

Willard's Morals for the Young ... . 'TC 

Lessons in conversational tyle to inculcate the elements of moral phi- 
losophy. The study is made attractive by narratives and engravings. 

GOVERNMENT." 

Howe's Young Citizen's Catechism • • . . 75 

Bxplaining the duties of District, Town, City, County, State, and 
United States Officers, with rules for parliamentary and commercial busi- 
ness— that which every future " sovereign" ought to know, and so few 
are taught 

Young's Lessons in Civil Government . . i 25 

A comprehensive view of Government, and abstract of the laws show- 
ing the rights, duties, and responsibUities of citixens. 

Hansfleld's Political Manual i 26 

This is a complete view of the theory and practice of the General and 
State Governments of the United States, designed as a text-book. The 
author is an esteemed and able professor of constitutional law, widely 
known for his sagacious utterances in matters of statecraft through the 
public jpress. Recent events teach with emphasis the vital necessity that 
the rismg generation should comprehend the noble polity of the Amer- 
ican government, that they may act intelligently when endowed witk * 
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MODERN LANGUAGE. 

French and English Primer, . . . • . .$ 13 

German and English Primer, lo 

Spanish and English Primer, lo 

The names of conmum objects properlj illustrated and arranged in aa^ 
lessons. 

Ledru's French Fables, ^^ 

Ledru's French Grammar, i oo 

Ledru's French Reader, . . . o i oo 

The anther's long experience has enabled him to present the most thor- 
oughly practical text-books extant, in this branch. The systom of pro- 
nunciation (by phonetic illustration) is original with this author, and iriil 
commend itself to all American teachers, as it enables their pupils to se- 
cure an absolutely correct pronunciation without the assistanceof a nativs 
master. This feature is peculiarly valuable also to ' ' self-taught' ' student i. 
The directions for ascertaining the gander of French noun>-«lso a great 
Btumbling-block— are peculiar to this work, and will bo found remark ibly 
competent to the end proposed. The criticism of teachers and tho tcJt of 
the school-room is invited to this ezcolloat series, witlx confideoeo. 

Worman's French Echo, i 25 

To teach conversational French by actual practice, on an entirely new 
plan, which recognizes the importance of t^e student learning to think in 
the language which he speaka It furnishes an extensive vocabulary of 
words and expressions in common use, and suffices to free the learner 
from the embarrassments which the peculiarities of his own tongue are 
likely to be to him, and to make him thoroughly familiar with the uso 
of proper idioms. 

Worman's German Echo, 1 25 

On the same plan. See Worman's German Series, pago 29. 

Pujol's Complete French Class-Book, ... 2 25 

Offers, in one volume, methodically arranged, a complete French course 
—usually embraced in series of from five to twelve books, including tho 
bulky and expensive Iioxicon. Here are Grammar, Conrersation, and 
choice Literature — selected from the best French authors. Each branch 
is thoroughly handled ; and the student, havii? diligently completed tho 
course as prescribed, may consider himself, without further application, 
au/ait in the most polite and elegant language of modern times. 

Maurice-Poitevin's Grammaire Francaise, • 1 00 

American schools are at last supplied with an American edition of this 
famous text-book. Many of our best institutions have for years betm pro- 
curing it flrom abroad rather than for^o the advantages it offers. Tlie 
policy of putting students who have acquired some proficiency from the 
ordinary text-books, into a Gram^lar written in the vernacular, can not 
be too highly commended. It affords an opportnnity for finish and review* 
at once ; while embodying abundant practice of its own rules. 

Joynes' French Pronuncialion, ..... 30 
Willard's Historia de los Estados Unidos, • 2 oo 

The History of the United States, translated by Professors T01.ON and 
Pr Tobnos, will be found a yaluable, InstructiTC^ and entcrtaiaiu^ retidr 
ing-book for Spanish classes. ^^ 
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Piyol's Complete French Olass-Book. 

TESTIMONIALS. 
From rBOF. Euas Pbissneb, TJnUm College. 
I take great pleasure in recommending Pi^ol and Van Norman^e French CIefs- 
Book, as there is no French grammar or class-book which can be compared with 
it in completeness, system, clearness, and general utility. 

Fn/m Edwabd Nobth, President <f UamiUan College. 
I have caTpftifly examined Pi^ol and Van Norman's French Class-Book, and am 
■atisfied jf Iti snperiority, for college purposes, over any other heretolore UKcd. 
We shall Vi^ fail to use it with our next class in French. 

.FV*wA. CuBTis, PneHcf Cincinnati Literary and Scient^/lc Institute. 
I am confident that it may be made an instrument in conveying to the student, 
bi frjm sis months to a year, the art of speaking and writing the French with 
«hnoKt native fluency and propriety. 

From HmAH Oboutt, A. M., Prin. Olenioood and TUden Ladies^ Seminaries. 

1 have used Pujol's French Grammar in my two pcminaries, excluf ively, for 
aiore than a year, and have no hesitation in saying that I regard it the best text* 
book in this department extant And mv opiniou U confirjned by the testimony 
of Prof. F. De Launay and MademoiBello Alarindiu. They assure me that the 
book is eminently accurate and practical, as tested iu the school-room. 

From Pro7. Trnuo. F. Db Pumat, Hebrew Educational Institute^ Memphis^ Tenn. 
M. Puiol's French Grammar Is one of the best and most practical works. Tbe 
French language is chosen and elegant in style—modem and easy. It is far su- 
perior to the other French class-boolis in this country. The selection of the con- 
versational part is very good, and will interest pupils ; end being all ccmpletc d in 
only one volume, it is especially desirable to have it introduced in our schools. 

From Pbop. James IT. Wobman, Bordentown Female College, N.J. 
The work is upon the same plan as the text-books for the study of French and 
Bnghsh published in Berlin, lor the study of there who have not the aid of a 
teacher, and these books are considered, by the firjt authorities, the best books. 
la most of our institutions, Americans teach the modem languages, and hereto- 
fore the trouble has been to give them a text-took that would diFooee of the 
difficulties of the French pronunciation. This diClculty is euccessfiilly removed 
by P. and Van N., and I have every reason to believe it will soon maxe its way 
into most of our best schools. 

From Pbop. Ciiaeleb S. Don, Ann Smith Academy^ Lexington, Va. 
I cannot do better than to recommend '* Pujol and Van Koi-man." For compre- 
hensive and systematic arrangement, progressive and thorough development of 
aU grammatical principles and idioms, with a duo admixture of tbeoreticnl knowl- 
edge and practical exercise, I regard it as superior to any (other) book of the kind. 

From A. A. Fobsteb, Prin. Finchurst School, Toronto, C. W. 
I have great satisfaction in tearinrj testimony to M. PujoPs System of French 
Instruction, as given in hii complete clnss-bcok. For clearness and comprehen- 
siveness, adapted for all classes of pupils, I have found it superior to ary other 
work of the kind, and have now used it for some years in my establishment with 
great saccesB. 

F^wn Pbof. Otto Feddeb, Maplewodd InstOute^ Pitt^field, Mass. 
The conversational exercises will prove an immense saving of the hardest kind 
01 labor to teachers. There is scarcely any thing more tiying in the way of 
teaching languid, than to rack yonr brain for short and easily intelligible bits 
of conversation, and to repeat them time and again with no better result than 
extorting at long intervals a doubting " oul," or a hesitating " non, monsieur '* 

p^y For fhrther testimony of a similar character, see special circnlan and 
current numbers of the Educational Bulletin. 
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A COMPLETE COUESE IIJ THE GEEMM. 

By JAMES H. WORMAN, A. M. 

Worman's Elementary German Grammar $1 so 
Worman's Complete German Grammar . 2 co 

These volumes are designed for intermediate and advanced classes respectively. 
The bitterness with which they have been attacked, and their extraordinary suc- 
cess in the Dace of an unprincipled opposition, are Dicta which have stamped them 
as i)ossessing unparalleled merit. 

Though followmg the same general method with "Otto" (that of 'Gaspey> 
our author differs essentially in its application. He is more practical, more ey* 
tematiCf more accurate, and besides introduces a number of invaluable features 
which have never before been combined in a German grammar. 

Among other things, it may be claimed for Prof. Worman that he has beeu 
the first to introduce la an American text-book for learning German, a srsteni 
of analogy and comparison with other languages. Our best teachers are alf <? 
enthusiastic abouthis methods of inculcating the art of speaking, of underFtacdirg 
the spoken language, of correct pronunciation ; the sensible and convenient origi' 
nal classiflcation of nouns (in four dedensions), and of irregular verbs, also de* 
eerves much praise. W© also note the use of heavy type to indicate etymological 
changes in the paradigms ind, in the ezerdsee, the parts which specially illustrate 
preceding rules. 

Worman's Elementary German Reader,- • 1 ^o 
Worman's German Reader 1 75 

The finest compilation of classical and standard German Literature ever offered 
to American students. It embraces, progressively arranged, selections flrom tlie 
masterpieces of Goethe, Schiller, Eomer, Seume, Uhland, Freiligrath, Heine, 
ScUegel, Holty, Lcnau, Wieland, Herder, Lessing, Kant, Fichte, Schelling, Win- 
kelmann, Humboldt, Kanke, Raunier, Menzel, Gervinus, Ac, and contains com- 
plete Goethe's " IpLigenie," Schiller's " Jungfrau ;" also, for instruction in mod- 
cm conversational German, Benedix's *' Eigensinn." 

There are besides, Biographical Sketches of each author contributing, Notes, 
explanatory and phUologlcal (after the text), Grammatical References to all lead- 
ing grammars, as well as the editor^s own, and an adequate Vocabulary. 

Worman's German Echo 1 25 

Consists of exercises in colloquial style entirely in the German, with an ade- 
quate vocabulary, not only of words but of idioms. The object of the system clc- 
yeloped in this work (and its companion volume in the French) is to break up Iho 
laborious and tedious habit of translating the thoughts^ which is the student's 
most effectual bar to fluent conversation, and to lead him to think in the language 
in which he speaks. As the exercises illustrate scenes in actual life, a considera- 
ble knowledge of the manners and customs of the German people is also acquirod 
from the use of this manual. 
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Wonnan's German Grammars. 

TB&TXMONIAI.S. 

Frwa Prof. R. "W. Jonks, Petersburff Female College^ Va. 
From what I lutye seen of the work it is ftlmost certain / eluill iniroduce it into 
fhU inatitution. 

From Prof, G. Campbsu.^ UhiveraUf/ qf Minneeota. 
A valuable addition to oar achool-bookB, «uid will find manj friends, and do great 
icood. 

From Prof, O, II P. Coepbkw, Nary Military Jnet , Md. 
I am better pleased with them than any I have ever taught I have already ordered 
through our booksellers. 

Ffom Prof, R. i. Kendall, Vertton Academy^ Conn, 
I at once put the Elementary Grammar into the lianda of a class of beginners, and 
hare used it witl^ great eatiMjUietion, 

From Prof, D. E. Holmes, Berlin Academy, Wis. 
Worman's German works are superior, I shall use them'hereafter in my German 
classes. 

From Prcf. Magnus Buciiholtz, ITirctm College^ Ohio. 
I hare examined the Ck>mplete Grammar, and find It eacellenL Yon may rely that 
It will be used here. 

From Prin. Tnos. W. Tobet, Paducah Female Seminary^ Ky. 
The Complete German Grammar is worthy of an ezteusire circulation. It is ad» 
nUrably adapted to the class-room. I shall use it 

From Prof. Alrz. Bosknspitz, Houeton Academy ^ Teooae, 
Bearer win take and pay for 8 dozen copies. Mr. Worman deserves the approbatioo 
and esteem of the teacher and the thanks of the student 

From Prof. G. Malmxnk, Augu^ Semhutry^ Maine, 
The Complete Grammar cannot fail to givs great eaU^action by the simplicity 
of its arrangement, and by its completeness. 

From Prin. Oval Pibkkt, Chrietfan UhiverHty, Mo. 
Juet euoh a aeries as is positiTelr necessary. I do hope th« author will succeed as 
well in the French, &c., as he has in the German. 

From Pnf, S. D. Hillman, IHckinaon OoOege^ Pa, 
The class have lately commenced, and my examination thus far warrants me in say- 
ing that I regard it as t?te best grammar for instruction in the German. 

From Prin. Silas Livkbuobb, Sloomjleld Seminary, Mo, 
I have found a classically and scientifically educated Prussian gentieman whom I 
propose to make German instructor. I have shown him both your German grammars. 
He has expressed his approbation of them generally. 

From Prof. Z. Tbst, Rowland School for Young Ladies, K. T. 
I shall introduce the booka From a cursory examination I have no hesitation in 
pronouncing the Complete Grammar a decided improvement on the text-books at 
present in use in this country. 

From Prof. Lewis Eutlbb, ITbrtftwestem University, lU. 
Having looked through the Complete Grammar with some care I must say that you 
have produced a good book ; you may be awarded with this gratification — that your 
grammar promotes the facility of leaining the German language, uid of becoming 
acquainted with its rich literature. 

From Pres. J. P. Rous, StochweU OoUegiaie iMt., Ind, 
1 supplied a class' with the Elementary Grammar, and it gives complete satb(/tui' 
iion. The conversational and reading exercises are well calculated to illostrate the 
principlas, and lead the student on an easy yet thoreogh coozse. I think the Com 
plete Grammar equally attractive. 
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THE CLASSICS. 

LATIN. 
Silber's Latin Course, $i 25 

The book contains an Epitome of I^tln Grammar, foHowed by Reading Exercises, 
T/ith explanatory Notes and copious References to the leading Latin Grammars, and 
nlso to the Epitome which precedes the work. Then follow a Latin-English Vocabu- 
lary and Exercises in Latin Prose Composition, being thus complete in itself^ and a 
very suitable work to put ia the hands of one about to study the language. 

Searing's Virgil's ^neid, . 2 25 

It contains only the first six books of the ^neid. 3. A rery carefully constructed 
Dictionary. 3. Bufflciently copious Notes. 4. Grammatical references to four lead- 
ing Grammars. 5. Numerous Iliustrations of the highest order, 6. A superb Map 
of the Mediterranean and adjacent countries. 7. Dr. S. H. Taylor's *^ Questions on 
the jEneid.^* 8. A Metrical Index, and an Essay on the Poetical Style. 9. A photo- 
graphic /oe eitnile of ai earlr Latin M.S. 10. Tho text according to Jahn, but para- 
graphed according to Ladewig. 11. Superior mechanical execution. 

Blair's Latin Pronunciation, l ^o 

Hanson's Latin Prose Book, 3 oo 

Hanson's Latin Poetry, 3 oo 

Andrews & Stoddard's Latin Grammar, *i 50 

Andrews' Questions on the Grammar, . *o 15 

Andrews' Latin Exercises, *i 25 

Andrews' Viri Romae, *i 25 

Andrews' Sallust's Jugurthine War, &c. *i so 

Andrews' Eclogues & Georgics of Virgil, *i 50 

Andrews' Caesar's Commentaries, . . . . *i 50 

Andrews' Ovid's Metamorphoses, . . . *i 26 

G-REEK, 

Crosby's Greek Grammar, 2 oo 

Crosby's Xenophon's Anabasis, i 25 

Searing's Homer's Hiad, 

MYTHOLOGY. 
Dwight's Grecian and Roman Mythology. 

School edition, $1 25; University edition, *3 00 



A knowledge of the fkbles of antiquity, thns presented in a STstematio form, is as 
" sable to the student of general lite . .. ^ .. . . ... 

tlytl , _ 

.»eadliy understood with srtch a Key as thi£ 



indispensable to the student ofgeneral literature as to him who would peruse intelli- 
The • * 



l?ently the classical authors. T%e mythological allosiont so frequent in literature art 
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SEARING'S VIRGIL. 



SPECIMEN PBAQMENTS OP LETTERS. 

••I adopt it gladly."— Pbik. V. Dabwet, Loudoun School^ Va. 

"Hike Searing's VirgiL"— Pbof. Bristol, Eipon College, Wis. 

"Meets my desires very thoronghly/'— Prop. Clark, Berea College, Ohio, 

" Superior to any other edition of Virgil."— Pres. Hall, Macon CoUege, Mo, 

" Shall adopt it at once."— Prin. B. P. Baker, Searcy Female Institute, Ark. 

"Your Virgil is a ftcat/^y."- Prof. W. H. De Motte, Illinois Female College. 

"After use, I regard it the best"— Prdj. (>. H. Barton, Home Academy, N. T. 

"We like it better every day."— Prin. R. K. Bcjehrle, Allentoum Academy, Pa. 

" I am delighted with your Virgil."— Prin. W. T. Leonard, Pierce Academy, Mass, 

"Stands well the test of class-room."— Prin. P. A. Chase, Lyons Col. Inst., Iowa. 

" I do not see how it can be improved."— Prin. N. P. D. Browne, Charl. Hall, Md. 

" The most complete that I have seen."- Prin. A Brown, Columbus Eigh School, 
Ohio. 

" Onr Professor of Language very highly approves."— Suft. J. Q. Jaxes, Texas 
MiHtary Institute. 

"It responds to a want long felt by teachers. It is beautiflil .and complete."— 
Prof. Brooks, University qf Minnesota. 

" The ideal edition. We want a few more classics of the same sort"— Prin. C. F. 
P. Bancroft, Lookout Mountain Institute, Tenn. 

" I certainly have never seen an edition so complete with important requisites for 
a student, nor with such fine text and general mechanical execution."— Fres. J. R. 
Park, University of Deseret, Utah. 

" It is charming both in its design and execution. And, on the whole, I think it 
,s the best thing of the kind that I haye seen."- Prof. J. Db F. Richards, Pres. 
pro tern, of University of Alabama, 

"In beauty of execution, in judicious notes, and in nn adequate vocabulary, it 
merits all praise. I shall recommend its introduction."— Pres. J. K. Patterson, 
Kentucky Agricultural and Mechanical College, 

'* Containing a good vocabulary and judicious notes. It will enable the industrious 
stndeiit to acquire an accurate knowledge of the most interesting part of VirgiVs 
works."— Prof. J. T. Dunklin, Fai*t Alabama College. 

"It wants no element of completeness. It is by far the best classical text-book 
with which I am acquainted. The notes are just right. They help the student 
when he most needs help."— Prin. C. A. Bunker, Caledonia Oramrnar School, Vt. 

"I have examined Searing's Virgil with interest, and find that it more nearly 
meets the wants of students than that of any other edition with which I am ac- 
quainted. I am able to introduce it to some extent at once."— Prin. J. Easter, 
lEast Oenesee Conference Seminary. 

" I have been wishing to get a sight of it, and it exceeds my expectations. It is 
a beautifhl book in every respect, and bears evidence of careful and critical study. 
The engravings add instraction as well as interest to the work. I shall recommend 
it to my classes."— Prin. Chas. H. Chandler, Glentoood Ladies' Seminary. 

" A. S. Barnes & Co. have published an edition of the first six books of Virsril's 
JSneid, which is superior to its predecessors in several respects. The publishers 
have done a good service to the cause of classical education, and the book deserves 
a large circulation."— Prof. Oeorqb W. Collord, Brooklyn Polytechnic, N. Y. 

" My attention was called to Searing's Virgil by the fiict of its containing a voca- 
bulary which would obviate the necessity of procuring a lexicon. But use in the 
clasft-room has impressed me most favorably with the accuracy and just proportion 
of its notes, and the general excellence of its grammatical suggestions. The gen- 
eral character of the book in its paper, its typography, and its engravings is highly 
commendable, and the fee-simile manuscript is a valuable feature. I take great 
pleasure in commending the book to all wno do not wish a complete edition of 
Virgil. It suits our short school courses admirably."— Henry L. Boltwood, Master 
^Princeton Sigh School, III. 
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Tracy's School Record, *io 75 

Tracy's Pocket Record, *65 

For keepine a simple bnt exact record of Attendance, Deportment, and Scbolar- 
Bhip ; contaimng also a Calendar, an extensive list of Topics for Compositions and 
CoUoqaies, Themes for Short Lectures, Suggestions to Tonng Teachers, etc. 

The pocket edition is of smaller size, with blanks on the same plan, for con- 
venience of handling, etc. 

Brooks' Teacher's Register, *i oo 

Presents at one view a record of Attendance, Becitations, and Deportment for the 
whole term. 

Carter's Record and Roll-Book, *i so 

This is the most complete and convenient Record offered to the public. Besides 
the usual spaces for Qeneral Scholarship, Deportment, Attendance, etc., for each 
name and day, there is a space in red lines enclosing six minor spaces in blue for 
recording Becitations, 

National School Diary, Per dozen, *i oo 

A little book of blank forms for weekly report of the standing of each scholar, 
firom teacher to parent. A great convenience. 



REWARDS. 



National School Currency, .... Per set,*$i so 

A little box containing certificates in the form of Honey. The most entertaining 
and stimulating system of school rewards. The scholar is paid for his merits and 
fined for bis shortcomings. Of course the most &ithM are the most successfhl in 
business. In this way the use and value of money and the method of keeping 
accounts are also taught. One box of Currency will supply a school of fifty pupils. 



TACTICS. 



The Boy Soldier, 75 

Complete lobntrr Tactics for Schoole, with lUnatnitlons. for the nse of those who 
would introduce tbla pleasing relaxation fhnn the conflning dntics of the desk. 
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McKenzie's School Reading Chart, • • • % — 
Baade's Reading Case, *io oo 

This remarkable piece of school-room ftimitnre is a receptade containiDg a num- 
ber of primary cards. By an arrangement of elides on the front, one sentence at a 
time is tihown to the class. Twenty-eight thousand transpositions may be made, 
affording a variety of progressive exercises which no otner piece of apparatus 
offere. One of its best featares is, that it is so exceedingly simple as not to get out 
of order, while it may be operated with one finger. 

Marcy's Eureka Tablet, *i so 

A new system for the Alphabet, by which it may be taught without fiiil in nine 
lessons. 

Scofield's School Tablets, *8 oo 

On Five Cards, exhibiting Ten Surfaces. These Tablets teach Orthography, 
Reading, Object-Lessons, Color, Form, etc. 

Watson's Phonetic Tablets, *8 oo 

Four Cards, and Eight Surfisu^es ; teaching Pronunciation and Elocution phonetic- 
ally—for class exercises. 

Page's Normal Chart, *3 75 

The whole science of Elementary Sounds tabulated. By the author of Pagers 
Theory and Practice of Teaching. 

Clark's Grammatical Chart, *3 75 

Exhibits the whole Science of Language in one comprehensiye diagram. 

Dayies' Mathematical Chart, ....... *75 

Mathematics made simple to the eye. 

Monteith's Reference Maps, *20 oo 

Eight Numbers. Mounted on Rollers. Names all laid down in small type, so 
that to the pupil at a short distance they are Outline Maps, while they serve as 
their own key to the teacher. 

Willard's Chronographers, Each, *2 oo 

Historical. Four Numbers. Ancient Chronographer; English i-hronographer; 
American Chronographer ; Temple of Time (general). Dates and Events repre- 
sented to the eye. 

APPARATUS. 

♦ 

Harrington's Geometrical Blocks, . • • .*$io oo 

These patented blocks are hinged^ so that each form can be dissected, 

Steele's Chemical Apparatus, (see p. ) . . *20 oo 
Steele's Philosophical Apparatus, (seep. )*125 oo 
Steele's Geological Cabinet, (see p. ) . . . *40 oo 
Wood's Botanical Apparatus, (see p. ) . . *8 oo 
Bock's Physiological Apparatus, ... 175 oo 
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Object Lessons— Welch • *W oc 

This is a complete exposition of the popular modem system of 
" object-teaching," for teachers of primary classes. 

Theory and Practice of Teaching— Page • . *l 50 

This volnme has, without doubt, been read by two hundred thousand 
teachers, and its popularity remains undimlnished—large editions 
being exhausted yearly. It was the pioneer, as it is now the patri- 
arch of professional works for teachers. 

The Graded School-Wells *i 26 

The proper way to organize graded schools is here illustrated. The 
author has availed himself of the best elements of the several systems 
prevalent in Boston, New York, Philadelphia, Cincinnati, St. Louis, 
and other cities. 

The Normal— Holbrook *i 50 

Carries a working school on its visit to teachers, showing the most 
approved methods of teaching all the common branches, including the 
technicalities, explanations, demonstrations, and definitions mtro- 
ductory and peculiar to each branch. 

The Teachers' Institute— Fowle *i 25 

This is a volume of suggestions inspired by the author^s experience 
at institutes, in the instruction of young teachers. A thousand points 
of interest to this class are most satisfactorily dealt with. 

Schools and Schoolmasters— Dickens • • . *i 25 

Appropriate selections firom the writings of the great novelist 

The Metric System— Davies *i 50 

Considered with reference to its general introduction, and embrac- 
ing the views of John Quincy Adams and Sir John Herschel. 

The Student ; The Educator— Phelps • each,*i so 
The Discipline of Life-Phelps *i 75 

The authoress of these works is one of the most distinguished 
writers on education ; and they cannot foil to prove a valuable addi- 
tion to the School and Teachers* Libraries, being in a high degree 
both interesting and instructive. 

A Scientific Basis of Education— Hecker • . *2 so 

Adaptation of study and classification by temperaments. 

Orion's Liberal Education of Women, . . *i 50 
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The Teacher and the Parent— Northend . $*i 6C 

A treatise upon oommon-whool education, designed to lead teachers to 
▼lew their calling in its true light, and to stimuJato them to fidelity. 

The Teachers' Assistant— Northend . . .*i so 

A natural continuation of the author* s previous work, more directly 
calculated for daily use in the administration of school discipline and in- 
struction. 

School Government— Jewell *i 5o 

Full of adranoed ideas on the subject which its title indicates. The cri- 
ticisms upon current theories of punishment and schemes of administra- 
tion hare excited general attention and comment. 

Grammatical Diagrams—Jewell *i oo 

The diagram system of teaching grammar explained, defended, and 
improved. The curious in literature, the searcher for truth, those inter> 
ested in new inventions, as well as the disciples of Prof. Clark, wlio would 
see their favorite theory fairly treated, all want this book. Tliere are 
many who would like to be made familiar with this system before risking 
its use in a clasib The opportunity is here afforded. 

The Complete Examiner— Stone .... .*i 25 

Consists of a series of questions on every English branch of school and 
academic instruction, with reference to a given page or article of leading 
tezt-booki where the answer may be found in fnlL Prepared to aid 
teachers in securing certificates, pupils in preparing for promotion, and 
teachers in selecting review questions. 

School Amusements— Root *i so 

To asribt teachers in making the school interesting, with hints upon the 
management of the school-room. Rules for military and gymnastic exer- 
cises are included. Illustrated by diagrams. 

Institute Lectures on Mental and Moral 

Culture— Bates *i 50 

These lectures, originally delivered before institutes, are based upon 
Tarious topics of ii^terest to the teacher. The volume is calculated to 
prepare the will, awaken the inquiry, and stimulate the thought of the 
seafooB teacher. 

Method of Teachers' Institutes— Bales- • * 75 

Sets forth the best method of conducting institutes, with a detailed »c- 
couut of the object, organisation, plan of instruction, and trvo theory of 
education on which such instruction should be based. 

History and Progress of Education . •*! ^a 

The systems of education prvvuiling In ail nations and ages, the gradual 
advance to the present time, and tlw iMsaring «)f the past upon the present 
'n this r^ard, are worthy of the careful investigation of all coucerued in 
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American Education— Mansfield $i 60 

A treatise on the orinclples and elements of edneaUon, as practiced in 
atfon''" ideas toirardadlrtinctiTe repabUcanand Ollristtanwl" 

American Institutions— De Tocqueville . .*i 50 

A ralaable index to the genina of our Goyerament. 

Universal Education— Mayhew *i 76 

The subject is approached with the clear, keen perception of one who 
",•? **^l^®* ?■ «»««e«s*ty. and realised* its feasibility and expediency 
aiiice. I he redeeming and elevating power of improved common schools 
constitutes the inspiration of the volume. 

Higher Christian Education— Dwight . . .*i 60 

A treatise on the pHndples and spirit, the modes, directions, and ra- 
sulte of aU true teaching; showing that right education should appeal to 
every element of enthuslaam in the teacher's nature. 

Oral Training Lessons— Barnard . . . . *i oo 

*«S^® ^^^®^* ?^ ^}? very useM work is to ftimish material for instrnc- 
tors to impart orally to their classes, in branches not usually ta^ht in 
mS"^neS?Siwl^^^^^ ^ departments of Natural /cienTilS 

Lectures on Natural History— Chadbourne * 76 

Affording many themes for oral mstmction in this interesting science— 
especially in schools where it is not pursued as a class exercise. 

Outlines of Mathematical Science— Davies *i oo 

A manual suggesting the best methods of presenting mathematical in- 
struction on the part of the teacher, with that comprehensive view of the 
whole which is necessary to the intelligent treatment of a part, in science. 

Nature & Ulilily of Mathematics— Davies • •*! 60 

An elaborate and lucid exposition of the principles which lie at the 
foundation of pure mathematics, with a highly ingenious application of 
their results to the development of the esaential idea of the different 
branches of the science. 

Mathematical Dictionary— Davies & Peck -^^ oo 

This cydopsdia of mathematiea] science defines with completenesa, 
precision, and accuracy, every technical term, thus constitudng a popular 
treatise on each branch, and a general view of the whole subject. 

School Architecture— Barnard *2 26 

Attention is here called to the vital connection between a good school- 
house and a good school, with plans and specifications fur aecoring tli« 
former in the moat •oooomioal and satis&etory manner. 
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LIBRARY OP LITERATURE. 

Milton's Paradise Lost Boyd's mastrated Ed., $1 60 

Young's Night Thoughts- . . . do. . . . i 60 

Cowper's Task, Table Talk, &c. • do. . . . i 60 

Thomson's Seasons do. . . . i 60 

Pollok's Course of Time, . . . do. r . . i eo 

The books are beautiAiSy illustrated, and notes explain all donbtftil 
meanings. 

Lord Bacan's Essays (Boyd's Edition) . . . . i 60 

Another grand English classic, affording the highest example of 
parity in language and style. 

The Iliad of Homer. Translated by Pope. . . 80 

Those who are tmable to read this greatest of ancient writers in the 
original, should not fidil to avail themselves of this metrical version. 

The Poets of Connecticut— Everest .... i 75 

With the biographical sketches, this volome forms a complete his- 
tory of the poetical literature of the State. 

The Son of a Genius— Hofland 75 

A juvenile classic which never wears out, and finds many interested 
readers in every generation of youth. 

Lady Willoughby l 00 

The diary of a wife and mother. An historical romance of the 
seventeenth century. At onco beautlAil and pathetic, entertaining 
and instructive. 

The Rhyming Dictionary— Walker .... i 25 

A complete Index of allowable rliymeB. 

True Success in Life— Palmer i 25 

Mouth of Gold— Johnson l 00 

Berard's Poems of Consolation 

Sunny Hours of Childhood 75 
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LITERATURE-Continoed. 

Compendium of Eng. Literature— CleYeland,t2 50 
English Literature of XIX Century • • ^<> - - ^ ^^ 
.Compendium of American Literature do . . 2 so 
Compendium of Classical Literature • do . . 2 50 

Jfentij one hmidred and fifty thonwmd Tolmiies of Prot Clxtxlasb^i inim- 
itable compendiiuiM have been sokL Taken together they nreeent a compleU 
Tlew of ttteratare ** from Homer Ut Hcrimea— from tbe first Greek to the teteet 
American author,** To tbe man wlio can aflbrd bnta few books theee wiH mp- 
plj the place of an extenatre library. From commendaticmeof the reiy lugbefet 
anthoritlea the following extracts win gire some idea of the enthusiasm with 
which the works are reg^uded by schcdars : 

With the Bible and your Tolnmes one mig^t leaTC libraries witliont yeiy pain- 
ftil regret,— The work cannot be foond from whidi in the same limits so nrach 
interesting and valnable infbrmation may be obtained.-^Good taste, fine scholar* 
ship, fomnfar acquaintance with Hteratnre, unwearied industry, tact acquired by 



di^riminating.~An admirable bird*s ere view.— Acqnainto tbe reader with the 
characteristic method, tone, and qnanty of each writer.— Succinct, carefully 
written, and WQuderfmly comprehensiye in detail, etc., etc 

Milton's Poetical Works-Cleveland • • • ^ so 

This is the very best edition of the great Poet It inctudee a Bfe of the author, 
notes, dissertations on each poem, a ii&ultloss text, and is the only edition of 
Milton with a complete verbal Index. 



LIBRARY OF REFERENCE. 
Home Cyclopaedia of Chronology . . . . 3 oo 

An index to the sources of knowledge— a dictionary of dates. 

Home Cyclopaadia of Geography 3 oo 

A complete gazetteer of the world. 

Home Cyclopaedia of Useful Arts . . . . 3 oo 

Oovering the principles and practice of modem scientific enterprise, with a 
record of important inventions In agriculture, architecture, domestic economy, 
enginooring, machinery, manufactures, mining, photogenic and telegraphic art, 
Ac, Ac. 

Home Cyclopaedia of Literature & Fine Arts 3 oo 

A complete Index to all terms employed in belles lettrea, philosophy, theology, 
law« myuology, painting, music, sculpture, architecture, and all kindred arts. 
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. LIBRARY OP TRAVEL. 
Life in the Sandwich Islands— Cheever • $1 so 

Tlie " heart of the Pacific, as it was and is," shows most Tividly the 
contrast between the depth of degradation and barbarism, and the light 
and liijerty of civilization, s« rapidly realized in these islands under the 
humanizing influeuce of the Chrutiaji religion. lUastrated. 

The Republic of Liberia— Stockwell, • • • i 36 

This vdlnme treats of the geography, climate, soil, and productionB 
of this Interesting country on Uie coast of Africa, with a History of 
its early settlement Our colored citizens especially, from whom the 
fonhders x>f the new State went forth, Bhomd read Mr. Stockweirs 
account of It. It is so arranged as to be avaihihle for a School Reader, 
and in colored schools is peculiarly appropriate as an instrument of 
education tor the young. Xiberia is likely to bear an important part 
in the fiitare of their race. 

Ancient Monasteries ofthe East— Curzon • i 50 

The exploration of these ancient seats of learning has thrown njnch 
light upon the researches of th« historian, the phUologist, and the theo^ 
l^ian, as well as the general student of antiquity. Illustrated. 

Discoveries in Babylon & Nineveh— Layard i W 

Valuable alike for the informs tion imparted with regard to these niost 
interesting ruins, and the pleasant adventures and observations of the 
author in regions that to most men seem like Fairyland. lUustrated. 

A Run Through Europe— Benedict, • • 2 00 

A work replete with instruction and interest. 

St. Petersburgh— Jermann ^ ^ 

Americans are less familiar with the history «^d wdal rastoms of the 
R^^n people than those of any other modem dviUzed «»"««• .Jppor. 
tuques such as thU book aflfords are not, therefore, to be neglected. 

The Polar Regions— Osborn , , i 25 

A thrilling and intensely interesting narrative of one f ^ *|f«/»™<Xi^ 
pedltions In search of Slrljehn Franklin-unsuccessful in its main ol^ect, 
but addhig many fiicts to the rep^toire of science. 

Thirteen Months in the Confederate Army 75 

The author, a northern man conscripted into the Confederate serviw, 
»«iriiiiiie from the ranks by soldierly conduct to positions of responsj. 
Wlltf hid reiStrkable opportunities Vor the acquisition of facto r^ipect- 

^ of a neutral-only Interested in suoserving the ends of history by the 
coutributiou of iuipartlttl facts. lUustratcd. 
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National School Xiibrary 



LIBRARY OP HISTORY. 
History of Europe— Alison $2 so 

A reliable and standard work, wbieh covers with dear, connected, and 
complete narratlTa, the erentfnl oecnrrenoes transpiring from A. D. 1789 
to 1816, being mainly a history of the career of Napoleon Bonaparte. 

History of England— Berard i 75 

Combining a history of the social life of ^Jie English people with thaft of 
the civil and military transactions of the realm. 

History of Rome— Ricord i eo 

Possesses all the charm ef an attractive romance. The fiibles with 
which this history abounds are introduced in such away as net to deceive 
thn inexperienced reader, while adding vastly to the interest of the work 
and aflTording a pleasing index to the genius of the Boman people. lUus- 
trat«>d. 

The Republic of America— Willard . . . 2 25 
Universal History in Perspective— Willard 2 25 

From thmte two comparatively brief treatises the intelligent mind may 
obtain a comprehensive knowledge of the historv of the world in both 
hemispheres. Mrs. Willard* s reputation as an mstoriac ts wide as the 
land. lUusttAted. 

Ecclesiastical History— Marsh 2 oo 

A history of the Church in all ages, with a comprehensive re^ew of all 
forms of religion fr.^m the creation of the world. No otoer source affordii 
in the same compasw, the informadon here conveyed. 

History of the Ancient Hebrews— Mills . . i 76 

The record of ** Gv d*s people** from the call of Abraham to the destmo- 
tion of Jerusalem ; gaUi^rca from sources sacred and profane. 

The Mexican War— Mansfleld t so 

A history of its orighs »nd a detailed account of its victories; with 
official dispatches, the tieaty of peace, and valuable tables. Illustrated. 

Early History of Michigan— Sheldon . . . i 76 

A work of value and deep interest to the people of the West. Com- 
piled under the supervision of Hon. Lewis Casik KmbelUshed with por- 
faalta. 
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^/^ationat School Zibrafy. 



LIBRARY OF BIOGRAPHY. 
Life of Dr. Sam. Johnson— Boswell • -^2 25 

Thii work bai been before the public for seventy years, vith increasing 
approbation. Boswell is known as " the prince cf biographers.** 

Henry Clay's Life and Speeches—Mallory 

2 vols. 4 50 

This fH'eat American statesman commands the admiration, and Ids 
character and deeds solicit the study of every patriot 

Life & Services of General Scott— Mansfield 1 76 




Illustrated. 



Garibaldi's Autobiography 1 50 

The Italian patrlot^s record of his own life, translated and edited by his 
Mend and admirer. A thrilling narrative of a romantic career. With 
portrait. 

Lives of the Signers— Dwight 1 60 

The memory of the noble men who declared onr country free at the 
peril of their own *' lives, fortunes, and sacred honor,'* should be em- 
oalmed in every American's heart. 

Life of Sir Joshua Reynolds— Cunningham 1 60 

A candid, trnthfiil, and appreciative memoir of the great painter, with 
a compilation of his disooursesL The volume is a text-book for artists, as 
well as those who would acquire the rndimenti of art With a portrait. 



Prison Life 75 

rated 
mltivi 
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Interesting biographies of eelebrated prisoners and martyrs, designed 
•spedully for the instruction and cultivation of youth. 



Digitized byCaOOglC 



^aiional School Zibraiy. 



LIBRARY OP NATURAL SCIENCE. 
The Treasury of Knowledge *i 25 

A ejrdopedia of ten thonsand oommoa things, erabracing the widest 
range of subject-matter. Illustrated. 

Ganot's Popular Physics i 75 

The elements of natural phllosophf for both student and the general 
reader. The original irork is celebrated for the magnificent character of 
its illustrations, ail of which aro Uterallj reproduced here. 

Principles of Chemistry— Porter 2 oo 

A work which commends itself to tne amateur in science by it« extreme 
simplicity, and careful avoidance of unnecessary detail Illustrated. 

Class-Book of Botany— Wood 8 50 

Indispensable as a work of reference. Illustrated. ^ 

The Laws of Health— Jarvis i 6S 

This is not an abstract analormy^ bnt all its teachings are directed to 13ie 
best methods of preserving health, as inculcated by an intelligent kaow- 
ledge of the structure and needs of the human body. Illustrated. » 

Vegetable & Animal Physiology— Hamilton i 25 

An exhaustive analysis of the conditions of life in all animate natare. 
Illustrated. 

Elements of Zoology— Chambers 1 so 

A complete view of the animal kingdom as a por Jon of external natore. 
niustrated. 

Astronography— Willard 1 oo 

The elements of astronomy in a compact and readable form. IQus- 
trated. 

Elements of Geology— Page 1 25 

The subject presented in its two aspects of interesting and important 
lUnstrated. 

Lectures on Natural History— Chadbourne 76 

The subject is here ccnsidered in its relations to intellect, taste, bMlth, 
and religion. ^^ 
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jyational School J^lbrarjy. 



LITERATURE-Continued. 

Compendium of Eng. Literature-Cleveland,!^ 50 
English Literature of XIX Century . . do . . 2 so 
.Compendium of American Literature do . . 2 so 
Compendium of Classical Literature • do . . 2 so 

Nearly one hundred and fifty thousand volames of Prof. Cueteland'b inim- 
itable compendioms have been Bold. Taken together they present a completa 
view of literatare ^' from Homer to Holmee— from the flret Greek to the latest 
American author/* To the man who can afford but a few books these will sup- 
ply the place of an eztenBive library. From commendations^of the very higbe^t 
anthoriues the following extracts will give some idea of the enthusiasm with 
which the works are regarded by scholars : 

With the Bibl^ and your volumes one might leave libraries without very pain- 
fhl regret.~The work cannot be found from which in the same limits so much 
interestinj? and valuable information may be obtained.-^Good taste, fine scholar* 
ship, famiuar acquaintance with literature, unwearied industry, tact acquired by 
practice, aa interest in the culture of the yonnff, and regard for truth, purity, 
philanthropy and religion are united In Mr. Cleveland.— A judgment clear and 
imparti.il, a taste at once delicate and sevei^. — The biographies are just and 
discriminating.— An admirable bird's eye view.— Acqualnte the reader with the 
characteristic method, tone, and quality of each writer.— Succinct, carefully 
written, and WQnderfmly comprehensive in detail, etc., etc. 

Milton's Poetical Works-Cleveland . • • 2 so 

. This is the very best edition of the great Poet It includes a life of the author, 
notes, dissertations on each poein, a finnltlcss text, and is the only edition or 
Hilton with a complete verbal Index. 



LIBRARY OP REFERENCE. 
Home Cyclopsdia of Chronology .... 3 00 

An index to the sources of knowledge— a dictionary of dates. 

Home Cyclopaadia of Geography 3 oo 

A complete gazetteer of the world. 

Home Cyclopaedia of Useful Arts . . . . 3 oo 

Covering the principles and practice of modem scientific enterprise, with a 
record of Important inventions in agriculture, architecture, domestic economy, 
engineering, machinery, manufiictures, mining, photogenic and telegraphic art, 
Ac, &c. 

Home Cyclopaedia of Literature & Fine Arts 3 oo 

A complete index to all terms employed in belles lettres, philosophy, theology, 
law« mywology, painting, music, sculpture, architecture, and all kindred art«. 



Digitized by VjOOQIC 



Mttlojtal School Lib9*afy. 



. LIBBARY OP TRAVEL. 
Life in the Sandwich Islands— Cheever • $1 50 

Tlie ** heart of the Padilo, as it was and is/* shows most rlvldlj the 
contrast between the depth of degradation and barbarism, and the light 
and liiierty of civilization, s« rapidly realized in these islands under the 
humanizing infiaeuce of the Christiui religion. lUustrated. 

The Republic of Liberia— Stockwell, ... i 26 

This volume treats of the geography, climate, soil, and prodnctionB 
of this interesting country on me coast of Africa, with a History of 
its early settlement Our colored citizens especially, from whom the 
founders jof the new State went forth, shomd read Mr. Stockwell^s 
account of it. It is so arranged as to be avaihible for a School Reader, 
and in colored schools is peculiarlv appropriate as an instrument of 
education for the young. Liberia is likely to bear an important part 
in the fiiture of their race. 

Ancient Monasteries of the East— Curzon • i 59 

The exploration of these ancient seats of learning has thrown nr'.ch 
light upon the researches of tha historian, the philologist, and the theo- 
logian, as well as the general student of antiquity. Illustrated. 

Discoveries in Babylon & Nineveh— Lay ard i 75 

Yaldable alike for the information imparted with regard to these nibst 
interesting ruins, and the pleasant adventures and observations of the 
author in regions that to most men seem like Fairyland. Illustrated. 

A Run Through Europe— Benedict, . . . . 2 oo 

A work replete with instruction and interest 

St. Petersburgh— Jermann ^ ^ 

Americans are less familiar with the history an* «>c»*l <^?*®™'^^^® 
RussUn people than those of any other modem civilized nation. Oppor- 
tunities such as thU book aflfords are not, therefore, to be neglected. 

The Polar Regions— Osborn , , l 25 

A thrilling and intensely interesting narrative of one of the famous «c- 
peditions in search of Sir John Franklin-unsuccessful in its main object, 
but adding many fcicts to the repei-toire of science. 

Thirteen Months in the Confederate Army 75 

The author, a northern man conscripted into the Confederate service, 
and rising from the ranks by soldierly conduct ^opwiitions of responsi- 
bility, had remarkable opportunities fo-- «'« a<'q«\'f««"J»//*f?.':?P^^^ 
inu the conduct of the Southern armies, and the policy and deeds of their 
leiders. He participated in many engagements, and his book is cue of 
the most exciting narratives of adventure ever puoHshed. Mr. Steven- 
Bon tAkes nocround as a partisan, but views the whole subject as with the 
eye of a neutral— only Interested In suoserving the ends of history by tao 
coutribution of luipurilal fucts. Illustrated. 
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National School Library 



LIBRARY OF HISTORY. 
History of Europe— Alison $2 so 

A reliable and standard irork, whleh covers iriih dear, connected, and 
complete narratlTe, the erentftil occnrrenoes transpiring from A. D. 1789 
to 1816, being mainly a history of the career of Napoleon Bonaparte. 

History of England— Berard i 75 

Combining a history of the social life of ^Jie English people with that of 
the civil and military transactions of the realm. 

History of Rome— Ricord i 60 

Possesses all the charm ef an attractive romance. The fiibles with 
which this history aboonds are introduced in such avay as net to deoeive 
th»4 inexperienced reader, while adding vastly to the interest of the work 
and affording a pleasing index to the genius of the fioman people. lUus- 
trat«>d. 

The Republic of America— Willard . . . 2 25 
Universal History in Perspective— Willard 2 25 

From th^ne two comparatively brief treatises the intelligent mind may 
obtain a comprehensive knowledge of the history iA the world in both 
hemispheres. Mrs. Willard* s reputation as an bistoriac ts wide as the 
land. lUustrated. 

Ecclesiastical History— Marsh 2 00 

A history of the Church In all age^ with a oomprebensive review of all 
forms of religion fr.^m the creation of the worid. No otoer source affordSi 
in the same compasw, the informadon here conveyed. 

History of the Ancient Hebrews— Mills . . 1 76 

The record of ** Gv d*B people** from the call of Abraham to the destmo- 
Hon of Jerusalem ; gaUi^rca from sources sacred and profane. 

The Mexican War— Mansfield i 60 

A history of Its origfis and a detailed account of its victories; with 
official dii^tches, the ti eaty of peaoe, and valuable tables. Illustrated. 

Early History of Michigan— Sheldon . . . i 76 

A work of value and deep interest to the people of the West. Com- 
«Ued under the supwrvision of Hon. Lewis Casik KmbelHsheJ with por- 
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J^Honaf School Zibrafy. 



LIBRARY OP BIOGRAPHY. 
Life of Dr. Sam. Johnson— Boswell • $2 25 

This irork has been before the public for seventy years, vith increasing 
approbation. Bosirell is known as ** the prince cf biographers.'* 

Henry Clay's Life and Speeches— Bflallory 

2 vols. 4 50 

This fH'eat American statesman commands the admiration, and Ids 
character and deeds solicit the study of every patriot 

Life & Services of General Scott— Mansfield 1 76 

The hero of the Mexican war« irho iraa for many year* the most promi- 
nent figure in American military circles, should not be forgotten in the 
whirl of more recent events than those by which he signalized himsell 
Illnstrated. 

Garibaldi's Autobiography 1 50 

The Italian patrtot^s record of his own life, translated and edited bv his 
Mend and admirer. A thrilling narrative of a romantic career. With 
portrait. 

Lives of the Signers— Dwight 1 60 

The memory of the noble men who declared onr country Aree at the 
peril of their own ** lives, fortunes, and sacred honor,'* should be em- 
Wmed in every American's heart. 

Life of Sir Joshua Reynolds— Cunningham 1 60 

A candid, tmfhfiil, and appreciative memoir of the great painter, with 
a compilation of his disoourse& The volume is a tezt-bookfor artists, as 
well as those who would acquire the rudiments of art With a portrait 

Prison Life 75 

Interesting Uographles of eelebrated prisoners and martyrs, dedgned 
•spedully for the instmction and cultivation of youth. 
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^aiionat School Zibraiym 

LIBRARY OP NATURAL SCIENCE. 
The Treasury of Knowledge Ii 25 

A eyelopedla of ten thoasaod eommon tbiaga, tmbndBg the widest 
range of subject-matter, lllustr^ed. 

Ganot's Popular Physics i 75 

The elements of natural phlloeophf for both student and the general 
reader. The original work is celebrated for the magnificent cluuract«r of 
Its illustrations^ all of which aro literally reproduced here. 

Principles of Chemistry—Porter 2 oo 

A work which commends itself to tne amateur in science by its extreme 
simplicity, and careful avoidance of unnecessary detail Illustrated. 

Class-Book of Botany— Wood 8 50 

Indispensable as a work of reference. Illustrated. , 

The Laws of Health— Jarvis i 6S 

This is not an abstract anatxymy^ but all its teachings are directed to 13ie 
best methods of preserving health, as inculcated by an intelligent kaow- 
ledge of the structure and needs ef the bnmau body. Illustrated. * 

Vegetable & Animal Physiology— Hamilton i 25 

An exhaustive analysis of the conditions of life in all animate natare. 
Illustrated. 

Elements of Zoology— Chambers l so 

A complete view of the animal kingdom as a por Jon of external aatore. 
niustrated. 

Astronography— Willard l oo 

The elements of astronomy in a oompaet and readable form. iQns- 
trated. 

Elements of Geology— Page 1 25 

The Buhiect presented in its two aspects of interesting and importaai 
lUnstrated. 

Lectures on Natural History— Chadbourne 76 

The 8ul\)eet is here ccnstdered in its relations to intellect, taste, health, 
and religion. ^» 
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And Only Thorough artd Complete Mathematical Series. 
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/. COMMO.N SCHOOL COURSE. 

Davies' Primary Arithmetic*— The fundamental principlea diq>la7ed in 

Object LesBons. 
Davies' Zntellectnal Arithmetic*— Bcferring an operations to the unit 1 as 

the only tangible basis for logical development 
Davies' Slements of Written Arithmetic-— A practical introduction to 

the.wholo snbject. Theory sabordinated to Practice. 
Davies"* Practical Arithmetic**— The mo^t successitil combination of Tbeory 

and Frat^Uce, clear, exact, brief, and comprehensive. 

//. ACADEMIC COURSE. . 

Davies' University Arithmetic**- Treating the subject ezhanstiTely as 

a science^ in a logical series of connected propositions. 
Davies' Blementary Alg^ebra**— A connecting 1!^^ conducting the pupil 

easily Arom arithmetical processes to abstract analysis. 
Davies' University Alg^ebra**— For institutions desiring a more complete 

but not the fullest course in pure Algebra. 
Davies' Practical BKathematics*— The science practically applied, to the 

usefhl artSf.as Drawing, Architecture, Surveying, Mechanics, etc. 
Davies' Blementary Geometry ■— The important principles in simple form, 

but with all the exactness of vigorous reasoning. 
Davies' Elements of Surveying:*— He-written in 1870. The simplest and 

most practical presentation for youths of 12 to 16. 

///. COLLEGIATE COURSE. 

Davies* Bourdon's Alg^ebra**— Embracing Sturm^s Theorem, and a most 
exhaustive and scholarly course. 

Davies' University Alg^ebra**- A shorter course than Bourdon, for Institn* 
tions have less Mme to give the snbject 

Davies' Zieg^endre's Geometry*— Acknowledged £V«on/ysatisfiictoi7 treatise 
of its grade. 900,000 copies have been sold. 

Davies' Analirtical Geometry and Calcnlns*— The shorter treatises, 
combined in one volume, are more available for American courses of study. 

Davies' Analytical Geometry* I The original compendiums, for those de- 

Davies' Diff* cC Znt* Calcalusrf ' siring to give fhll time to each branch. . 

Davies' Descriptive Geometry ^—W'ith application to Spherical Trigonome- 
try, Spherical Projections, jmd Warped Sur&ces. 

Davies' Shades, Shadows, and Persfpectivo-— A succinct exposition of 
the mathematical principles involved. 

Davies' Science of BKathematics^— IB'or teachei^, embracing 

I. Obamm AB OF Arithxetio, IIL Logio akd UnuTT ov Katbxxatios, 

n. OuTLiNBs 07 Hathbmatics, IV. Mathxmatioaii BionoirABT. 
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SERIES. JllD14JJi 1 • TEMOOKS. 



^History is (Philosophy teaching by Examples/' 



THE UNITED STATES. '■''^SSV^ 

M ojtTKiTM , author of the National Geographical Series. An elementary work 
upon the catechetical plan, with Maps, Engravings, Memoriter Tables, etc For 
the youngest pupils. 

2. Willard's School History, for Grammar Sdiools and Academic classes. 
Designed to cultivate the memory, the intellect, and the taste, and to sow the 
seeds of virtue, by contemplation of the actions of the good and great. 

3 Willard's Unabridged History, for higher classes pursuing a complete 

course. Notable for its clear arrangement and devices addressed to the eye, with 
a series of Frogressive Maps. 

4 Su m mary of Am erican H istory. A skeleton of events, with aU the prom- 

inent jhcts and dates, in fifty-three pages. May be committed to memory ver- 
batim^ used in review ot larger volumes, or for reference simply. ** A miniature 
of American History." 

PNni AMn *- Berard's School History of England, combining 

■-■lUI^HIlU* an interesting history of the social ®e of the English 

people, with that of the civil and military transactions Of the realm. Beligion, 
literature, science, art, and comuierce are included. 

2 Sumnriary of English and of French History. pRANPC 

A series of brief statements, presenting more points of ■ IIHI10I«« 
attachment for the pupil^s interest and memory than a chronological table. A 
well-proportional outline and index to more extended reading. 



ROME 



Ricord's History of Rome. A story-llke epitome of tWi inter- 
esting and chivalrous history, profhsely illustrated, with the legends 
and donbtftil portions so introduced as not to deceive, while adding extended 
charm to the subject 

n p N p D A I Wi I lard's U n iversal H istory. A vast subject so arranged 
^'■■■^■-■■•*^" and illustrated as to be less ^cult to acquire or retain. Its 

whole substance, in fiict, is summarized on one page, in a grand ** Temple of 

Time, or Picture of Nations. 

2. General Summary of History. Bemgtho Summaries of American, and 
of English and French History, bound in one volume. The leading events in 
the histories of these three nations epitomized in ti^ | 



A. S. BARNE: 



-^ '. -Ar'\i*«"*C2fcL&V;'>.'u'^-^' J^.'r-- v"!I<. 



r'." ''i ■\'' > 



^-^"v.'- 'i^-' ■;■ -f "■■•■: 

T:; .-.l :-• 



.::l,ii;ri\^";; 









